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452. 1 SHx\LL not sittettipt fo relate all my ob- 
servations in this country, where I have resided since 
the year 1773* Whenever* I have hiA occasioh to 
travel through any part of it^ I haVe always been 
attentive to the geological phenomena vt^hich have 
presented themselves to my viewj but as my object 
at first was only to examine whether any of the 
circumstances of those phenomena were cithei' Hew 
to me, or contrary to the ideas which I had formed 
in other places, I seldom committed my observation^ 
to writing, or at most, I took but very short notes of 
them. It was the work of Mr. Playfair, as I have 
already had oc^casion to say, which made me sensible 
in how great a degree precise and numerous detaiU 
were necessary for the determination of true general 
phenomena ; and tlie observations of that gentleman 
having been confined to this island, I became de« 
sircms to ^tbdy it with more attention, and espedidly 
fo follow him in some pf Che places to whicb he had* 
* -- • B ie£i^e4tf 
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referred, Whenever, in the course of the present 
travels, I shall arrive at any of these places, I will 
intreduce his description^ of them, and afterwards 
proceed to detail my owA observations. 

453. I shall have imrttediate occasion to enter on 
this plan. At the end of the preceding volume, I 
related the first part of my Voyage from Husum to 
England; but I then said, that I should reserve for 
this volume its conclusion, from the time of my arri- 
val in the packet, off the coast of Suffolk. This is 
the western coast of the North Sea ; and with respect 
to the actions of ei^isting <:auses, it will exhibit the 
same phenomena as the eastern and southern coasts. 
But the coast oi Suffolk is more particularly interest- 
ing, on account of one of its phenoiiiena, adduced 
by Mr. Playfair in support of tliat hypothesis of the 
Huttonian theory^ which supposes, that, after the 
eoptinents had beai raised up, some parts of tlieir 
coasts experienced alternate submdences and deoa- 
tionSf at periods extremely modern in comparison 
with that of the birth of the continents themselves : 
Ml hypothesis tending to involve in uncertainty the 
geological chronometer which I had deduoed from 
the known progress oi the ^ew lands along the coairt^ 
It b on this account that I have defended till now tb« 
examination of tbitt hypothesis ; and when I sh«[U 
have related the observations of dther kinds which i 
made in sailing blong th^ coast ofSuffolk, I shall 
pjpOceed to the al^ve phenomenos, and»tp^&ecoii^ 
sequences deduged from 41 1^ Mr> Pla^eiPi giving 
. .& V afterwards 
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Afterwards an 'account of what I myself ob9erTe4 
xeqpectuig iu 

Observations on the Coasts o^Suffoik and of Esszz. 

Sept, 4/A 1804. The captain of the packet in 
which I had embarked at Husum seeing tlie wiad 
contrary to our reaching Harwich, made at first fgr 
Yarmouth; the wind changing afterwards, he. re- 
named his former course ; but as the ebb tide, the 
direction of which, on this coast, is from south to north, 
was then beginning, while the wind was not suffi- 
ciently strong to prevail against it, he cast anchor 
before Lotvestoffe. 

454. The weather was very fine, and w^e saw the 
whole coast distinctly : it is bordered with cliffs of 
different heights, many of which have ceased to crum- 
ble down, and are entirely covered with grass. The 
small town of Lowestoffe stands on the top of one ojf 
the cliffs in this state, the declivity being laid out ia 
gardens. Here, as is the case wherever cliffs havi? 
been reduced into grassy slopes, the stra^id beloV 
them is wide and high ; for this is indeed the circum* 
gtrtlce to which they are indebted for not being any 
longer exposed to the attacks of the wnves. Qn the 
strand under the hill of Lowestoffe there are many 
amall bouses, occupied by people employ^^ insmoak- 
ing herrings. 

9 3 455. The 
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455. The tide having turned at half past four fie, 
anchor was heaved ; but the wind being'unfaVdurabife, 
we were obliged to make wide tacks, and consequent- 
ly advanced very little. Every time that we return- 
ed towards the coast, I observed the strand to be 
very broad, as it generally is on coasts where the sea 
has little depth ; which is the case here, there. being 
even many sand banks; we found it necessary to 
make a very wide tack to avoid one of these, of great 
extent, and often shifting. At night, the tide agam 
being contrary, and the wind not becoming more 
favourable, we cast anchor before Orfoi^dness. 

A56, It thus appears that this coast, like all those 
which I have elsewhere observed, exhibits monu- 
ments of its own history ; I shall point out others of 
difFeretit kinds, in the course of this voyage, in order 
to deftne them, and to shew clearly, from the begin- 
ning, what are the conclusions from them which the 
hypothesis of the Huttonian theory, hereafter to be 
examined, has a tendency to render uncertain. At 
the birth of the continents, occasioned by the retreat 
of the ^ea into its new bed, the fractures of the strata 
on the confines of that vast space must have pro- 
duced, in various places, on the borders of the con- 
tinents thus formed, abrupt sections, or cliffs; and 
wherever these wnere composed of soft strata, as they 
are on this coast, they soon began to crumble down. 
This then is pne.of theeffects which have been gra- 
dually operated on the coasts, and vi\\\i:\\ iovm chro- 
nometers hy MhQir progress. In parts where the sea 

> was 
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xiEV3 jOriginaUyjdeep^ .this degradation continued for a 
long tioie, and is in some spots still continuing; but 
in those where the sea was shallow, the materials on 
it§ bottom, being, impelled by the waves agcdnst the 
qpafit, have formed a strand^ on which are retained 
the materials falling from the cliffs. When the ope- 
ration has arrived at this point, the attacks of tlie 
sea are nearly at an end : tile larger fragments, as 
tliey fall, continue to raise and extend the strand ; by 
this the waves are prevented from attacking the foot 
of the Cliffs ; and the rubbish still crutpbling down 
from them forms a slope against them, which covers 
their front, and is atjast bound by vegetation. The 
latter case has been seen at Lowt&toffe ; and repeated 
samples will <)ccur, both of this state and of the 
former, in following the same coast 

S(^pt. sik. We lay at anchor before Orfordness 
tin seven in the morning, the wind till then continuing, 
contrary ; so that I bad time to observe the coast, the 
strand of which was dissected into several proroon* 
tories. The termination A^e*^, given to many places 
on these coasts, signifies a point of land advancing 
into the sea; thus Orfordness means Orford point.. 
The coast is here gravelly, an^ this projection has 
been formed, like many others of the same kind, at 
the mouth of a river; its current, during floods, re* 
pels the gravel which the waves drive against the 
isoast : here, and in many similar places, the gravel 
IS agpuwulated op one side only ; but this depwds qa 

dixuui^ 



6 

OTcuih^tanccs, such acdtimulatidns hein^tyftM fortieJcf 
oil both sides of a river. 

ASt. Pursuing our bourse, tre passed before 
Bawdsey Cliffy which is high, and ot considerabl6 
breadth, and terminates a ridge of bills, stretching 
from some distance towards the coast N6 parts df 
this cliff are as yet covered with grass, except its twd 
extremities; the strand not being sufficiently raised 
in its front, because the sea is there very deep: 
before the part still crumbling down, no stratid 
appeared} but it was probably covered by the high 
tide: I perceived one before the grassy parts, ' 

45f. At the sdutherh extremity of this diff, i^-e 
passed before Bawdsey Hawtty 'lying between the 
terminations of two ridges of hills : through the vale 
which separates these, and in which the tides ascehd 
a considerable way, a small river arrives at the sea. 
Vales of this kind opea to the sea on all coasts, being 
the channels by which the land-waters discharge 
themselves. These long and narrow spaces, ascend- 
ed by the tides, are commonly called creeks; but 
they are also denominated j^^/w^r/V.?, from {Bstus^ 
(tide) ; and as they will veiy frequently occur, I shall 
use the latter name, it being most appropriate to my 
purpose. The tides, as I was told, rise twelve niilefe 
up the aestuary oi Bazodsey ; and, as is the case 
every where, their sediments tend to fill it up. This, 
I say, is the case, without exception, in all similar' 

situa* 
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aituaUons ; and it being a vionument of great import- 
ance in the history of the continents, I shall not fear 
to be thou^t tedious^ if I point it qut wherever it 
shall present itself: and here the testuary of Bawdsey 
already can be ascended^ up to a certain point, only 
by small barges following the tides. Thus astuariu 
form a new class (Avhrauometen on the coasts. 

459* The end of the bill on the south of this haven 
resembles that on the north, beiiig terminated by 
Fdixton Cliffs^ which, like the former, are grassy 
only at their extremities, where alone also a strand 
appears. But farther southward, all the pliffs are 
covered with grass, a very wide stmnd b^ng thera 
formed, some cultivated hills likewise descending 
towards it ; and to the south of this, projects a large 
gravelly point of land, foimed on th^ north of an 
sestuary at the entrance of which Hm^ich is situated,; ^ 
It is easy to perceive that all the abrupt hills termina- 
ting.along the space occupied by this strand ^were 
originally cli&, though now covered with yeg^^. 
tjoa* We arrived %tHanmch atone o clock. 

460. I have often observed this part of the coast^^ 
^^ch^^ by its nature, is exposed to great changes ; a$ 
tbe^li^ on the south of the haven are the section of 
hills eoDsistiog of. argillaceous intermixed with sandy 
flteata. This h one of the circumstances most con* 
4kicive to degradfttiooa, because the land-waters fil*; 
trate through the sand, and soften the clay. The; 
positbn of this coast has contributed to prevent the 

' j> ' . formatioii 



ibrmatlon of e strand ; because the current of the* 
di)bingtides, which descend froni thegulphof /for«;icA, 
having repelled to the north the gravel brought up 
On this side by the waves, no part of it arrives under 
these cliffs, and that which falls from their summit 
is in too small a quantity to form any sensible beach* 
Some other stony masses fall indeed from the same 
cliffs, and pyen inconsiderable abundance, yet without 
producing any permanent effect : these are argilla^ 
ceous concretions, of the kind iiltersecited by sfwirry - 
veins, and called LusmHelmontii; they areinthem*^ 
selves y&y hard, for they are used for paving ; but the. 
sea-water, when they are long exposed to it, dissolves, 
and reduces them to clay : so that the waves of the 
high tides still beat against the foot of the cliffs, and 
these diluted ipeterials, being carried along the coast, 
have already in great p3.r(; filled up a neigjibouring 
bay to the south* ' 

- 461. In my former observations pn this coast, of 
wbieb I g^ve an account in the IVth VoL of my 
JLettres^sur i Histoire de laTerneS$4e VHomme^ 
I had been assisted by the directions of Mr, Pulham, 
one of the custom .house officers. I called on hSm 
before I revisited the cliffs j and he told me' that I' 
should perceive great changes in them, as they had.. 
idrumbied down very much since I had seen* them, 
last; this I found to be the ease, when :the tide: 
beciame Ipvf enou^ to permit me to pass^ undei^> 
fbefti. • . •- . --1 

.. -i ^ 462. My 
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-^ 462.* My principal dbject here before, Had beorti 
a stratum containing marine shells, to which Mr,: 
Playfair has referred in a passage that I shall pre* 
sently quote ; but he had not himself seen it. This 
stratum is met with in se\!eral parts of the neigh^. 
bouring country at lyo great depth ; and its section 
i^ seen at various heigi}ts in different parts of the 
cliffs. In my ftirmerlravels, I had found it in some^ 
places to which I could have access; and I bad 
taken out of it shells of several kinds. But tlie in* 
qlination of the strata occasions changes .in the- 
beight of their section, after laige portions of tlie* 
cliff have given way ; so that this last time I discover'^ 
ed this stratum at only one point j which I could not 
reach, on account of a rapid slope below it. .li'or-. 
roerly, likewise, I had found on the strand abundance 
of these fossil shells, fallen from <hi5' cliff ;Vlierdas 
now there were very few ; because so small).' a part? 
of the stratum appeared, : ., . j 

Sept. 6th. The weather being dry, : I M^ent to 
observe the inner gulpb, a«d followed atifirst the mea- 
^lows bordering it oh the southern and western parts^' 
behind a pwmtntory, on the extifemity of which 
stands //tinx^jal. These meadtiws.are of the same 
nature as the Marches described in the preceding 
▼olume on the Opposite coasts of the North Sea, 
being likewise formed on the sediments of the tides 
and of the Ifuid^waters. This gulph i$ certainly origi*. 
1^ ; for the waters cannot have produced any exca^ 
tation, eitbf r bebiiid a pronjontory, ar where they 
J ^ have 
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Innre i^sibly r^ed tSie soiL 1 went on through these 
toeadows, till I caiM to a little stream flowing to^ 
wards the gulpb ; and there I was obliged to ascend 
the hill, and to make a great circuity before I could 
leadi the brow of a fanher hill, whence I had a view 
of the whole extent of this lai^e basin : as the tide 
w^as then out, its bottom was almost entirely dry ; 
^^re being only a few channels kept open by the 
land-waters in the course of the streams of the ebbing 
tides. Of the former, the principal is the &iiirr, i^ 
email river which, havins^ passed by Mamngtree^ 
enters the head of the ^ulph ; but its vale, having 
lieen.originaLlly, for a considerable way, lower thaa 
the lerel of the sea, forms an sestuary of great 
extent 

46S. It would be easy to convert into meadows^ 
the whole gotph, and the sestuary oitx^Stbur; for this* 
purpose, nothing more would be necessary than to 
dose the entrance of the former, above the town, by 
an embankment with a sluice; but the port 
would &en, in consequence, be soon filled up; for 
tiiemiry sand, tending to accumulate in the channel,' 
eannot be carried away but by the retum of the tides 
from a wide space. Those parts alone; therefore, are 
enclosed with dikes, which are sufficiently elevated 
to be but seldom covered by the high tides ; and 
tiiese have been converted into meadows. Front . 
the spot where I stood, I could perceive that the hill 
en the opposite side, near the entrance of the igulphy^ 
Itad been at first 9 cliQof gonsiderable extent ; but 

the 
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the part atigmally kbfupt is now, io matiy placed - 
overspread with grass, as it will soon be throughout. 
The other hills around the girfph, which at first were 
steep, are reduced into sibpes covered with trees or 
bushes; ahd such as had orighially more gentle 
declivities, are cultivated down to their foot 

464. I am, acquainted with a great extent of this 
eastern coast of England, as weU to the north as to 
the south of the part which I have just described, and 
th^ same phenomena are constantly repeated upon 
it> when the circumstances are the same : the original 
cliffs are reduced into grassy slopes, wherever ^le 
actions of the tides and of the waves have raised 
before tliem a strand of sufficient licight; and on 
examining such as are not yet in that state, we may 
easily understand that in time they must be brought 
to it, by the formation of a similar strand. All the 
openings of vales, by' which rivers originally arrived 
at the sea, and into which the tides extended, hat* 
been more or less filled up with the earthy partides 
deposited by the rivers ; the tides detaining there 
those particles, and mixing with them the sand of the 
sea. * All the new lands added to the continent, either 
in tbe front of low coasts, or within gulphs, are com- 
posed of the same materials ; some of them, on this 
coast, arc of great extent, as at Deal and Ramsgate-; 
and all are absolutely horizontal, and continue to ex« 
tend themselves, except where their extremity, being 
arrived beyond the reach pf the sediments of rivers^ 



now I'eceives no addition jbut of tsca-sand, which the 
ivinds elevate in dunes^ and scatter over the marshes, 

465. These are new examples of phenomena, 
which I had already described in my Lettres sur ; 
VHistoire deja Jerre &;*de V Homme; where I had. 
shewn, from my own observations, that it was the 
same, not only on the northern coast of the conti- 
nent, towards the North Sedy but on its westefu, 
(loast, towards the Atlantic,.. Bud on its southern^, 
towards, the Alediterraneaji ; citing these facts in, 
proof of twQ great pointy in the history of the earth ; 
the one, tlxat.ihe sea has never changed its level, 
since oujr continents . have existed; the other, that 
they } have, not ^^sted ; during a very great number 
of ages., : , . ' • • 

* "* * i' , ■ ' 

..4661. It appeps, from ^x^i^ent circumstances,, 
t^at, though Mr^ PJayfaic is acquainted with tlie 
ajiove work, he h^ given uq attention to it ; jn par- . 
ticular, while he everywhere supposes our continents, 
to be of an incalculable antiquity, he does not reply . 
to any of the pi^oofs which I have adduced to the con- 
trary ; he ^eerns only, here and tl^re, to majce some, 
illusion to those proofs, by tlxeintroductjonof hypo-f 
l^icses intended to invalidate them. • This appears 
with respect to x the phenomena observed on the^ 
Cpasts; and it is in Note XXI, (P, 441.) that he 
^dejivours, by one of these hypotheses, tp. involve; 
ijd qncertainty the conclusions to which I have just 
referred, 

'^0 



^ " In speaking" he says '* of the ilatlirgil epocbd^ 
" marked out by the phenomena of the mineral 
" kingdom, we have supposed a greater simplicity, 
" and separation of effects from one another, th^Ai 
" probably takes place in nature. We have, * fav 
*^ instance, abstracted, in speaking of the waste and 
*/ degradation of the land, from that e/ev^^iow which 
" may have been carried on at the same time*' Thfe 
" appeared necessary to be done, in order to sirilpli^ 

'" as much as possible the view that was to be given 
*^ of the whole; but there can be no doubt, that, 
" while the land has been gradually worn down by 
" the operations on its surface, it has been raised 
" up by the expansive forces acting from betow, 
" There is even reason tb think, that the elecatioh 
" has not been unifot^m, but has been subject to a 
" VmAoi oscillation, insomuch, that the continents 
*-* have bo^h ascended and descended, or have had 
'^ their level alternately r^Merf and depressed, inde- 
*< pendently^of all action at the surface, and this 
•* within a period comparatively of no great extent." 

467. According to this hypothesis, nothing could 
be proved, with respect to the age of the continents 
themselves, by the chronmneters \vhich I have 
pointed out on the coasts ; as it would only be re- 
quisite to pretend that these coasts, having subsided 
after the birth of the <:ontinents, had been again 
raised up, but at a much later period ; and such we 
shall find to have been the supposition of Mr. Piay* 
6iir, with regard to a paiticijlar part of this eastern 
# ' coast. 
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lumst I tlnnk I fa^ve ishewn tufficiently in my 
Elementary Treatm, that the theory oi filevationSy in 
k»etf untenable^ when ive <^onsider that they could 
iia:ve been effedied only by exprnsiikfluids^ id reii« 
der^ still mare so by a repetition of the fractures oC 
the iitrata> which mu&t hav^ opened opw pa$jUkges &r 
|bQsej9!ui</^. But I ^et aside, fior the present, this 
theoretical object, nenrer examined by Mr. Playfair, 
m order to follow him in the facts adduced by him in 
proof of his theory of alternations; and one of the 
first whkh he cites, in P. 44S, will bring u^ back to 
lilie coa&t of Su£oli. Thia is the passage. 

^ Ifwcfcegjai with examining the coasts of out 
^' own islattd^ we ^hi^ find clear evidence every 
*' whe^e, that thd aea once reached higher up upon 
' ^ the land than it does at present. The marks of 
''' an aacient sea-beach are io be seen beyond the 
>' present limits of the tide^ and beds of sea-shells, 
'^ not miaei-alized, are found in the loose earth or 
*' soil^ sosnetimes a& high as thirty feet above the 
*^ present level of the sea. Some of these on the 
*^ shores of the Fritk of Forth are very well known, 
^* and have been often mentioned. Indeed, on thp 
*^ shores of that frith many monuments appear^ 
" wUch would aeem to carry the difference betweei^ 
"^^ the present and the ancient level of the sea, to 
^ fdore than forty feet.*' Farther exam|>les of the 
«ame phenomenon are giveia in the two next pa^s; 
-CMid in a note to P. 444, he introduces the fallowing : 
^ la 3the .county Qi&iffWk, near JVood^^idge, at 

" tl^ 



^.the dktance of sevea <Nr eight nvks from tlie sei^ 
** are tbe Crug-pitSf in whicb prodi^ous quantities 
^' of sea shells are discovered, many of them perfect 
^ and quke solid, (P^nnanfs Arctic ZooloQf^ 
'^ hUrod. p. G.y This is the most precise of ^e 
exampleil adduced by Mr. Playfair ; I shall therefore 
confine myself to it^ especially since it is one with 
ifc hich I am well acquainted^ 

468. Our continents having been formerly the bed 
of the sea, as has been acknowledged by all those 
who have paid any attention to the generality of 
terrcstial phenomena, and in particular by Dr. 
UuTTON and Mr. Playfair, it is not surprizbg that 
marine shells abound in the loose strata of tlieir 
j^rface. The great preservation in which the shells 
are found, in many of these strata, having always 
embarrassed the geolo^sts, who required, fw si^aa 
part of their systems, that our continents should be 
of incalculable antiquity, it appears to have be^oqe 
of the objects in view in the formation of the Hutto- 
nian hypothesis of subsidences succeeded by ^kva* 
tions; and we have seen it thus employed . by Mr. 
Play&ir in the above passage. But the .preser- 
vation of. sea«shells in the loose superficial strata is 
tiot a phenomenon peculiiar to the coasts; it is 
observ^ likewise in many of the interior parts of 
th^oontinents; so that this hypothesis of Mternatf 
elevations and depressions would require to be ^e%^ 
tended to the continents themselves; which would 
render it still G\iore improbabl9« ^ 

469^ But 



'" 469' But let tis consider this phcndmenon, fis ii%^ 
observed on the coasts. If Mr. Playfair had given 
any attention to my work above mentioned, he would 
' have seen, in Vol. II. Letter 40, that I had placed 
the phenomenon of the Crags of Suffolk among 
those concurring to demonstrate, by the nature 6f 
some of the shells^ that the revolution, not very re- 
mote, in consequence of which the sea changed its 
bed, was accompanied by a change in the very nature 
of its liquid. This effect is manifested in particular 
by remarkable differences observed between the 
fossil shells found in these superficial strata near the 
• coasts, and the shells now containing living animals 
in the neighbourmg sea ; of which we have here an 
example. The stratum called Crags in this county 
consists of sand, containing a great abundance of 
marine bodies ; and as it is near the surface through- 
out a considerable extent of country, it is dug out, 
and used as a dressing for the lands. I have seen 
in various places the pits made for this purpose; 
they are on the same stratum of which the sectioA 
appears in the cliffs : most of the shells contained in 
it are well preserved, and Mr. Playfair is right in 
concluding from this circumstance that a very long 
time cannot have elapsed since they came out of 
the sea; but is it by a partial elevation that they 
have been brought thence t Had this been the case; 
it could not have effected any change in the nature* 
^f the /iyw/W composing the sea; and shells of the 
same kinds as those in the land would then be found 
upon the present coast; Now this stratum eontains 
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in. great abundance a speded of buc'dnuniy (fotitinl 
ako m the cliifs of the boast of Bretagne,) which 
appears similar, at the first l^lance, to another, now 
living in the neighbouring sea; in both situations^ 
these shdls are found of various sizes, according to 
the respective ages of the individuals ; but those m 
the stratum have this essential distinction, namelyj, 
that their revolutions are in the contrary direction 
from those of the living buccina. And not only is 
this fossil buccinum, so well preserved, no longer 
living in the neighbouring sea, but it is even not found 
in any other s^ 

470; This is one of the numerous phenomena 
among marine fossils, respecting which I had entered 
into ndany details, because these phenomlsna, as well 
as the changes that have taken place among terres* 
trial animals and vegetables^ are connected with the 
history of the sea itself, as proceeding from those 
changes of chemical precipitations in its bosom, 
which have produced the variety observable in our 
mineral strata. Every catastrophe undergone by 
these strata at the bottom of the sea was accompanied 
by the emission of new eapansibk Jlmds from the 
X interior part of the globe; and while these changed 
the nature of the precipitations^ and consequentiy 
that of the remaining Uquid, they at the same time 
affected the atmosphere also. It was thus that such 
great successive changes were produced in the 
species of organized bodies^ as well terrestial^ as 
rmrine; changes^ which are easily discovered on 
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-OQBiparmg &e fossil wkh tiie living specm, and 

mhich continued totake|ilaoe ia both elements, tUl 

\ti)elafit'Catastt:optxe, whereby^ at the time when the 

sea changed ifai bed, all these operations were ternit- 

diated. When this great revolution happened on the 

jturface df the globe, the abundance of e^vpcmsibk 

Jluuis rushing out from its interior part pr^uced a 

final and sensible change in the nature, as well of the 

liiquid ^ the sea, .as of the atmosphere, by which 

lagain a great number of orgamiaed bodies weirte 

jaffeeted^ such as the buccinum of the county of 

Suffolk. I cannot repeat here all the £aicts.whkh 

I have adduced to the same purpose, when I have 

'formerly treatecl on this subject; but I shall give 

{&rther examples of them in Ef^Umd in the course 

of tbase travels. 

471.- After having cited this phenomenon on the 
coast oiSuffaUcj as a proof of relative changes be- 
.tween the level of some parts of the coasts, and that 
jof . the sea, Mr. Play fair proceeds to other pheno-^ 
'tnena, which he considers^as concurring in thb proof, 
but whicb'he likewise relates without having become 
jacquainted with them by* his own observations. 
.The cases first cited by him are in the Baltic^ and 
liave been already examined in the preceding volume 
u>f these Irayds ; be next passes on to others, be-* 
.longing to the Adriatic^ and the shores of the sea 
siear Nafies^ of which I spoke in my first work, 
.where Lshewed that they afForded no support to the 
idea oiacaktive change in the level of the continents 
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und of the sea. From these he proceecfe tor. another 
example on the eastern coast oi England,. §^rtlker to 
the north than tiiat which has be^n already oar object ; 
but it will be seen by the following passage,- p. 45% 
that here again be argues from a pheiadmeBon wfth- 
out having himself observed it; in which case, too 
much scope is allowed to the imagination. • 

^' Appearances, which. indicate such aiternatidns 
" ashavejiist been mentioned in the , level of the 
^* sea, arfe to be met with on somfe other cb^ts. f n 
*' England^ on the coast of Lincolnshire^ the remains 
'* of a forest have been observed, which are tio\v 
" entirely covered by the sea. The/eub-^mavine 
" stratum which contains the remaibs bftihis fores^ 
" can be traced into the country to a^rttit dicttoce, 
" and is found throughout all the Jens hi LiMoln-^ 
" shire. The stratum itself is about fdiarfeet thick ; 
*^ it is covered in. some places by :a fced of clay 
" sixteen feet thick, and under itr for' twenty, feet 
** more is a bed of soft mud, like the scourings of a 
'" ditch, mixed with shells. and site. Here then we 
*|. have a strdtum which must have been once nppfer- 
" most en the surface of »thp dry iand^ tiwagh ohe 
" partoftivis now inm>ersed tinder. the seeifrand 
** another covered with eiirth, to tlie depth of 'sixteen 
** feet. A change of lei^el in the sea itaeif will not 
" explain .these appearances : they can'onlyabe ex- 
" plained by supposingu thte whole tract of Ifioid. to 
'* bsaivesmbsidedy whicihristAo hypothesis adoptod.by 
'^ thenuthor of the ^descriptitm in* the TranmHwis^ 
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*^ M. coAmx de serra ; Hioiubsidence, however, hf 
" dot here utidetstood to arise from the mere yreld- 
*^ ing of some of the strata immediately underneath, 
^* but IS conceived to be a part of that geological 
*^ system of alternate depression and elevation of the 
^' surface, which probably extends to the whole 
** mineral kingdom. To reconcile all the different 
" facts, I should be tempted to think, that the forest 
" which once covered Lincolnshire^ was immersed 
" under the sea by the subsidence of the land to a 
'* great depth, and at a period considerably remote ; 
•' that when so immersed, it was covered over with. 
" the bed of clay which now lies on it, by deposi- 
" tion from the sea, and the washing down of earth 
" from the land ; that it has emerged irom X\i\s great 
*' depth till a part of it has become dry land ; but 
'* that it is now sinking again, if the tradition of the 
•* country deserves any credit, that the part of it in 
^^ the sea is deeper under water at present than it 
" was a few years ago,'' 

472. I have not seen the fens (or marshes) of 
Lincolnshire, any more than Mi*. Playfair; but I 
have seen the same phenomenon on many oth^r 
coasts : be ascribes it to an elevation, : following a 
subsidence of the surface to a great depth ; and I am 
convinced, from what I have observed elsewhere, 
that, if he had been himself on the spot, he would 
there have perceived that all the circumstances, whin^h 
hfe htLA described, may be explained by a contmued 
sliding f doHra the slope towards the sea» of the new 
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lands produced by its sand and the sediments of th^ 
land^waters. In my first work, VoK IV, Letter 85, 
^nd Vol. V, Letters 127 and 135, 1 gave circumstan- 
tial details, of similai' cases, where the causes are 
evident; and in the course of these travels, I shall 
adduce new instances in many other parts of the 
coasts ai England^ and particularly in the fens of 
Somersetshire. It will then be seen that, with respect 
to the small antiquity oi ont continents^ this chrono- 
meter^ and many others observed on the coasts, can- 
not be silenqed by hypotheses so unfounded, and so 
evidently the work of imagination, as tjiat which I 
have Just examined. 



Travels in Dorsetshire. 

473. As I have often ti-avelled in this county, 
there are some parts of it which 1 have visited very 
freqttently : to simplify my recitals, therefore, I shall 
sometimes give descriptions of places, without regard • 
to any order of time, and sometimes also, in relating 
a particular journey, I shall introduce circumstances 
observed on a prior or subsequent occasion. 

474. We are now coming to a coast on which the 
actions of the sea are exercised with the utmost force. 
I had formerly observed many of its parts, without 
tailing notes sufficient for publication. But in the 
travels which form my presentaubject, though made 
^% diSerent times^ my <)^wr?atians tvire regularly 
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con|hiuedaii4 noted;;, tte to threfe questioios being 
chiefly in.tny vi^tv-— Whether the land-watera have 
cut th/^ir pa^^age to the sea ?-^ Whether the waters of 
the sea have opened for themselves an entrance into 
the lands ?-^And whether the earthy particles, carried 
to the sea by rivers, quit the coasts, and diffuse 
themselves over the depths of the ocean ? — It will 
be seen, by the details into which my observations 
will lead me, that these three ^questions embrace 
almost the whole of the history of the earth; and in^ 
deed all the discussions, which have hitherto talcen 
place in Geology, evidently shew the importance of 
not leaving these objects involved in any obscurity. 

,475. I think it proper to point out in this place, 
-that it is impossible perfectly to understand the 
phenomena of the coasts, their different aspects, 
their intersections, projections, and recesses, unless 
observation be extended over the country near them. 
For whatever power may be assigned to the waters 
of the land and of the sea to change the state of 
coasts, phenomena are observed on the latter which 
are evidently connected with others in the neighbour- 
ing grounds ; and in order to understand theae phe* 
nomena, it is necessary to examine, in the interior 
part of the country, the state of the strata extending 
themselves towards the sea, and the connection 
between this state and that of the same strata, in the 
cliffs on the coaat. These abrupt faces which axe 
supposed, in sonie systems^ to have resulted from the 
i.ttiivGk9 of the sea^ pt%B^tafMeti(fm of the continental 
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strata: now we here see the strata^ $omettmes di{H 
ping in the sea, sometimes rising towards it: in other 
parts they are more or less inclined in the direction 
of the coast, and we consequently find their species 
changing as they arrive at the level of tlie wat^r t 
lastly, after a succession of these cliffs, occur wide 
spaces, along which the^ strata are discontinued. 
Such are the ph^aomena requiring first of all to be 
explained ; for untiil the cause be discovered of this 
disorder in the strata op the borders of the continents, 
it can neither be decided why, in some places, the 
latter have abrupt coasb^ while, in others, they 
descend with a gentle declivity, nor in what manner 
those channels have been produced, : by which the 
land^waters pass across thism in their way to the 
«ea. - 

476. I shall begin the detail «f my oteervations,. 
by giving a circumstantial account of the country 
around IVeymoutk, that place having been the cen- 
tral point of my observations in thiff county.. A 
phenomenon which I bave^ desciibed in several of 
the gulphs in the Baltic^ namely, the bars formed at 
their entrance, is here reputed, with only the dif- 
ferences produced by tides; the latter uniting with 
the waves, not merely in repelling the sediojents of 
rivers into the bays and gulphs, but in mingling with 
them the sand of the sea. Wherever the land- waters 
are conducted by a vale to any part of a gulph, their 
current, augmented by that of the retreating tides, 
dears ai^ay all accumulatioiis from its course, which 
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it maintains alopg a certain line, the waves, and the 
tides forming their deposits on its sides. Hence re-' 
suit these bars or slips of land, nearly ctosing the 
entranpe of so many gulphs as I have described in 
the Baltic; among which those of Skswigh and 
Eckrenforde most particularly resemble the gulphof 
IVeymoutL A slip of land of considerable size, 
formed by the sea, here extends itself, from the foot 
of a hill on the north, almost across to the opposite 
hill, near which the stream of the fVey^ and the 
course of the tides, haye preserved for themselves a 
channel. On this slip of land is built the small 
town of Melcomb Regis, in the same manner as the 
lower, part of the town of Skswigh is placed on the 
corresponding slip ; the town properly called Wey-^^ 
fnoiith, like the other part of that of Sleswighy standi 
ing on the opposite hill. At Eckrenforde, the whole 
tpwn ifi on the slip of land ; but there the pprt i$ mpre 
sjmilar to that of Weymouth, as it lies between the 
extremity of the. slip, and the opposite hill, and is 
crossed by a bridge* Besides this, at all the three 
places, the har, pr slip of land, formed by the sea, 
has enclosed within it a portion of the gulph ; the 
part thus separated frqiQ the r^st being ^trWeyrfloutl^ 
called the bach-water^ 

477. In the ncigbbourhopd i;^i W^ynufuth a^e 
many very important geological phenomena; \fi\xt, 
generally speaking, there, i? scarce]y any part of the 
coasts which may not become interesting to an 
attentive observer;^ if h^ oiaJces it ft central point of 
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l)b9ervation, ftnd examines the connexions of th^ 
inland parts with the aspect of the coast. I ms\\ 
that the example, ivhich I shall here give, of t^i^ 
ipetbod of proceeding, may produce researches of 
the same kind in various other countries^ particularly 
wherever thf^e is, near the coast, an island with 
which it may be compared. Thus at fFeymouth^ 
the isk 9f Portland becomes a great object of atten<- 
tion ; sHioe at the same time that its connexions with 
the neighbouring lands are such all to prove how 
erroneoua is the opinioq that islands so situated have 
been separated from the main land by the actions of 
the sea, they afford a remarkable example of the 
mon^ments remaining to us of the nature of the 
catastrophes, which happened at the epoch of the 
great suMdence of a part of the surface of the globe^ 
whereby was produced the retreat of the sea into its 
present bed, 

478. In this great assemblage of objects, there are 
some which I have observed very frequently ; these 
therefore^ as I have already said, I shall separately 
describe, without preserving the form of a joumaL 
I shall be^n thus with the isk of Portland^ including 
in my descriptioii of it all the observations which I 
made at variouf times ; having been directed and 
assisted io my excursions thither by Mr. PsKy, 
povemor of the island, and Mr. Btam, the clergy* 
VMXkotlVtjfmouth paridi^ who bad the kindness to 
f^company me To the description of the island, 
I sbdl add that irf'the oeigjiboimng la^^^^ 
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Deseripti^n of Portlajnd IshAn^pand^tke 

PrQMONTOJIY ofWEXUOVTH.'^ 

479- The way kom JVejfmouth to Porilfn^ kknd 
is across aa astztary^ tfa^ road to which liep ^thcr 
over a promontory, or .along the straajd at it§ foQt. 
Portland, though still cnUeirii an kland^ ^m long 
ceased to be really sUcb* This great na»i^ of rocks, 
albout two miles distant from the cosi^t,$^ j;h^^i)efk]:est 
point^has been j^ined.taiit by a^ ACCMmnlation. of 
gravel; called the ChesHbmh Qxteaigftg itsellaloDg 
the western coast to the length of fifteeix miles, h^or^ 
it \t united with the lai)d% The interval between 
Ibis beachj and the coast, which it follows at a small 
distance, isbecoidte an <Bstwirys. becau§§ it is not 
only the channel wherein are collected all the land 
waters, at first immediately reaching the sea in this 
8{mce, but likewise that of the tides, which, M^hen 
they ascend, carry into it sea-sand, and also . retain 
there the sediments of the land-waters \ thus tending 
to lili it up, at the same time that tl^^. waves elevate 
spcid widen the exterior shore of the bank, whicl^ 
reaches as. far as the isle piPfirtLatfd. I^ is there- 
fore only within a snaaU sp^ce. ik^i the* q^^ti^ry can 
be crossed at a feny, on^tb§' rpad from fVeiftnfutk ta 
the island. , » * . , t 

480. I must here define what it is.tl^^K^ Cj^^th^ 
promontory ofWeymo^akL V It i§ .th^ 3e:Stremjity..of fi|^ 
ridge of hills, bordered on the S, W. by the eestuary 
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«rf whicft I We just spol^n, afld on the.N. E. by 
the bay of Weymouth and the back-water. This 
distinct part of the ridge begins at its most elevated 
pointy whereon is placed the church of Wyke^ Regis, 
and whence it descends insensibly, urith various in* 
flexions, towards Abbotsbury on the N. W. j but in 
the part which forms the prooiQfitory, itslofHgs down- 
^ rapidly towards the sea. 

481. Befoire I enter on the deiscriptbn of this- 
latter part, I must explain the senie of the word combe, 
which I shall baye occasion frequently to use in these 
travels ; especially because, in this part of England, 
the names of many places, possessing the character ' 
impiiied by it, terminate with this word, wfiich is pro- 
bably Celtic, as it is used in the same sense in Jum- 
ami the A^s. This termination, indeed,, occurs so 
freq4ieQtly in the maps, that it m«^y convey an idea 
of the ^Xi^ralform of the country; and that form is, 
at the same time, an important geological feature, 
with regard to the questioh whether running waters 
have excavated their own bgds. The combes are a 
kind of vales, which do not intersect the ridges of the 
hills, but terminate at some point in their upper 
part Now some combes are as wide and deep, 
throughout a great extent, as the realties in which 
rivers flow, and resemble those vallies with respect 
to their sides, though, at the same time, they^ccHitain 
only rimiiets. The impoitance of this distinctive 
denomination will be shewn by very numerous ex* 
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fimples; andlfihall tUerefore henceforward adopt 

482. All that part of the ridge of hills, which, de« 
scending from Wykc Regis towards the sea, consti^ 
tates iSi^Q promontory oi Weymouth, is divided by 
Combes in different directiops ; some ftre transversal, 
and, beginning from one of those intersections of 
the slope which form the various terraces that I shall 
presently describe, descend on opposite sides ; others 
are longitudinal ; the highest coming down to the 
terraces^ and thi^ lowest beginning from the latter, 
and descending to the shore, where they form small 
creeks* This shore begins from Cape Lookout, 
which is so called because it commands a view of the 
tirbole bay, and which forms on the Weymouth side, 
the extremity of this wide promontory. From this 
point, the shore, passing before the promontory, ex^^ 
tends all the way to Portland island, being inter- 
rupted only by the sstuary above mentioned, 

48S* When this extremity of the hills is viewed 
from the sea, it is seen, in its descent from the highest 
point on which stands the church oiWyke Regis, td 
form, as it were, successive terraces, produced by 
the fractures of the strata^ followed by subsidences^ 
more and more considerable down to the sea. The 
catastrophes of which these are the effects may be 
recognized by the following phenomena* In vc^riqus 
parts Are seen bare sections of the strata, rising above 
the slopes of their own fragments accumulated on 
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thbse porfions of the same strata which have sufxk 
.a lower level : at the foot of some of these slopes, 
there are marshy spaces, formed by the springs issuing 
from the intervals of the strata broken off above, 
their waters being retained by the plane of the 
strata which have subsided, and through which they 
cannot filtrate : lastly, the parts of the strata thus 
longitudinally fractured have experienced angular 
motions ; and these have produced the combes, one 
-side of which is generjftUy formed by the sections of 
the strata^ and the other by their planes. 

484. The upper strata of these hills, such as they 
are found at IVyke Regis, over a certain extent of 
the summit, and also on some of the slopes, requice 
to be observed with attention : they consist of /iwie- 
stone, and are distinguished from each other by the 
differences in the marine bodies contained in ^em ; 
from which differences result proofs of subsidences, 
since the same strata that are observed on the hills 
are found, with all the symptoms oi fractures, in 
several places at no great distance, at the level of the 
sea. Under these stony strata, there are several 
soft species ; yellowish clay mixed with sand, com* 
monly called loam, and used for bricks ; pure blui^ 
clay, of which pottery ware and tiles are made; and 
a bluish marl, scarcely distinguishable from the clay, 
. but by the test, of acids. These dtfierent soft strata 
shew themselves beneath the stomf, wherever the 
sections common to all are not covered by the mate- 
rials failing from them; but they are displaced and 
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in the greatest confusioti m many parts of these hill#, 
wid particularly in the terraces, one below another, 
ftom Wyke Regis down to the shore^ It would re- 
quire too much tim^ were I to enter into details res- 
pecting these intermixtures of strata, which must 
originally have been deposited on each other in a 
certain order : I shall gi^re Examples: of their recur- 
rence in various places ; but for the present, I shall 
confine myself to the description of the^/m^dj succes- 
sively seen at the level of the shore, by follo«ving the 
extremity of the promontory, from Cape Lookoutyta 
the way towards Portland island. This space will 
begin to exhibit evident marks of the catastrophes 
which overturned and displaced all these strata^ 
jat the epoch when the new bed of the sea was 
formed* ' 

485. Cape Lookout is a separatemount ; its strata 
slope downwards on the side opposite to the sea, 
where they leave a combcj into which a part of the 
town of fVeymouth extends itself* This mount is 
abrupt on the side next the sea, and may. be passed 
under at low water, because it is guarded by two 
moles, one of which is canied on far encmgh to break 
the waves, and to prevent them from attacking 
violently the foot of the cliff; and the other, flanking 
the hill on the W^cywwwf A side and securing that part 
also against the waves, has allowed it to be reduced 
into a slopie covered with grass. 

. 486. The 
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r ^ 4^6/ Thfc tttff^ this ckpe -rfietvs, within^ a x»rta«i 
jexfen«i41oifg» the ^tfand^iinutico\^red: part of tbe 
itbruf>t tecfitM' (^4u stfatA iitkie yipper 4m% conaidt 
<tf ^.-nii^h'SUfrU$iPtvy eftsilfy'disttiiguisjied ; and under 
tibiese tSr^^ot^K^ «ito^^ iPPdia^^ internfiixed wkh soft 
ones. : Jlo^pft fltaa'y her^ be very plainly seert that 
this c/^hte ^€W' pmduced by a subsidence <}{ tbe 
strata <to thfe «Sdc nekt the water ; for the bottom a^i 
tbe sea; U for a great; way composed 'of rtife upperrnost 
of'tbeae gurata/ aand they ^fel^m ' a^ sbote ^ low w^ter. 
It4» veiiytlil&^lt'to Wtk^bf(!tbls'sbo^e; bemuse tbe 
surface, whtcb^ft^'fuU 4>f'#aM:toF^, i^ ^cdiemd with 
-fea-weed^^^aiidithttB'n^fid^red V^,g%p^y^ The^e 
4tratay ab far as ' theiy ^iti be 'dtec^vferdd 'undet the 
water, are inclined towards *HeiW0«t'5--ftdd-hkvteg on 
that side slid down one on another, their sections 
iiDtrin ipaVflUel lines', nearly at the sanfie level In 
<lvalkiI^{lW6stllt^ard^^dlerefore, on the shore; tkeistrata 
csreseen^tp ^^hange, unPtoniMqbente bfthls' iAdUna* 
tictti.* i Tfaeii^ surface^ being corroded, 'ofifers^ to view 
the marine bodies contained ;«lthlBn)^ Inoneof t|)e 
first, I saw a great'quanbity iSiuMmcBy ^idi valv^^s 
transversely -chaimdieAj tlfe p^Aninciit Ife^ being 
tubercuiat^d. I aftet«ai^d0 ^^^6i)r^^ Another stra* 
torn, cotltaioing Iw^^^ti^d^^c^nis) knd pinna. 

48T. farther ori, fiear a cape on which «l^ds an 
aneient cattle, Ihe^ strata^ continuing to form the 
shore and the bottom of the sea as far as it can be 
seen, are of a very different kind : their surface is so 
cugged^ that| from a distancCi they might ^be taken 
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for the scdriab of forges, bect>m6 tuily by 6xpOfl^il^ 
to the rain ; but, vi^hen nearly surveyed^ this cpt^ 
roded surface exhibits in relief a labyrinth of ramifi- 
cations, interspersed with shells^ among tirhich are 
very flat large ostrea^ and large smooth pectines. 
These stony strata of so singular an appearance are 
the last that present themselves on the abore : those 
on the hill incline westward towards a ccmbe, and 
are seen again only in a small space beyond iu The 
strata, both at the bottom of the sea and on the 
shore, are at first nearly horizontal; but beyond the 
fracture that has produced the cambCf they also in- 
cline to the west, and are lost under the sand, which 
from thence to Pdrtland island, forms a strand, and 
covers, the bottom of the sea. 

488* From Cape Lookout to this pomt, neither 
carriages nor horses can pass along the shore ; so 
that the first part of the road from IVeymauth to 
Portland island lies over the hills; but, as, at Low 
water, a very gpod strand appears beyond the stony 
cliffs, there is a way to it down the combe, which, as 
I have said. Intersects the atrata of Umestone. The 
strata of the inass remaining beyond this combe are 
inclined ; and those of bluish clay begin to appear 
beneath, containing the same species of large flat 
Mtrea a^ the stratum of limestone immedialy restmg 
on them, but with the additipn of IsLVg^gryphiteSf of 
which none are found in the latter. 

* 
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489. At this point, the ^tomf strata cease; the 
cliffs beyond contain strata only of clatf or marl, and 
the upper part of the hills consists of sand, mixed 
with siliceous gravel. These cliffs are still crumbling 
down, becauto, at high water, the waves reach their 
foot; hence they are in great part covered by tlieir 
own fallen materials ; but wherever the strata !shew 
their section, they are seen to be still inclined to- 
wards the west ; so that, in following the strand, these 
soft strata change at its level, in the same manner 
as the stony which precede them. But the assistance 
of some acid is necessary to distinguish these soft 
strata from each other, on account of the similar 
appearance of the marl and of the clay. 

490. These differences in the nature of the strata^ 
indicative of changes in the state of the sea, while 
those strata were successively formed within it, and 
deposited on each other in a horizontal situation, are 
accompanied in the sdft^ as well as in the stof^ strata, 
with differences in the marine bodies which they con« 
tain. In some strata, besides the large flat ostrtis^ 
there are found prodigious quantities of small gry- 
phites of a particular species ; while in those imme* 
diately following, no marine body is perceived. 
Among the argitiaceous strata b a species well 
known in this country; it shews itself in the cliffs of 
the coast, and, in consequence of the convulsions <4 
the strata, it is found also in the interior parts of the 
land at different levels. The distinctive character of 
this species is^ that it contains those argillaceous con- 
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cittiofks which ate divided within by sparry parti- 
tions, and are called S^ta, or Ludus HelnumtiL 
The concretions of this kind that are found in these 
cliffs form flattened spheroids of different sizes, some 
of them very large. Now here, ai^ well as in all 
other places where I have found these concretions, 
the cause of the consolidation (which Dr. Hutton 
Ihinks can be ascribed only to Ae«/) directly shews 
itself; inasmuch as the stratum containing these 
masses makes no effervescence with aqua fortis, while 
much is produced by the concretions ; and thus their 
consolidation appears to have been effected by the 
same calcareous substance, which has filled up the 
fractures occasioned by the shrinking of the clay. 

491. On approaching the end of the promdntory 
next to the atstuary which must be crossed to go to 
Portland island, the cliff becomes lower and lower ; 
and when its strata of clay and marl have at last 
passed under the strand, nothing more is seen in it 
than the superficial soil of all these hills, consisting, 
as I have said, of sand mixed with siliceous gravel; 
and this soil, descending along the side of the promon- 
tory, borders the commencement of the sestuary. The 
strand k here very wide; and being formed of pure 
sea-sand, the winds have raised dunes on it against 
the foot of this part of the hills. 

492. The position of the isle of Portland, as if 
appears in the maps of this county, corresponds, with 
the foregomg description of the strata in the pro^ 

* nwntortf 
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montory opposite to it From the highest part of 
the latter at fF]/ke Regis, the several j7)aaae^;iiltQ 
which the strata were brokei), at the yftme timi& that 
they uoderwent lateral apguliur io^veoiientSi sufo$ided 
more and more towards the interval betw^een the 
island SLud the coast : wherever the bottom of the se% 
in this interval, is not covered with sand, it is seen 
to consist of the st^^ strata, whic^ are the high^s^l 
at the extremity of the promontory ; and beyoiid, fit 
the distance of two mile^, rises the islarid^ pri^s^odog 
also towards the intermediate space terraces one 
below another, composed, as will app^ar^ of tb^ 
same kinds of strata,. When all these correspond* 
ences shall have been attentively observed, tl)e con« 
elusion will naturally follow, that, in the series q£ 
subsidences more and more considerable, which, oa 
both sides, have > formed these successive terrnoe^ 
a great intermediary subsidence has taken pltoe^ 
whereby all the strata have sunk below the level 9i 
the present sea : and this conclusion will be CQO 
firiped by the details into which I shall eoter jvith 
respect to the island. 

493. On arriving at the mtuarjfy it is impossible ^ 
not to be struck with the appearance of the Chesil 
hanky that wonderful' beach^ which begioniag .^om 
the islandy extends itself along the coast to the west- 
ward for fifteen miles, before it is united with the 
latter. From its aspect, it might be taken for the 
great dike in Holland aloog the Meuse. which it re^ 
aeqabl^s in its hei^t^ m its extended has^i and ia th^ 

p 2 breadth 
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this phenomenon art ^has had no sharey we cannot 
but wish to discover the causes of its production ; 
this I have endeavoured to do and I shall relate tb& 
result of my obsenratione^. 

494. It is only at the eittraitce of the channel 
between the Che^l bank and the land, that it has 
sufficient depth to allow the passage of a ferry-boat 
large enough to transport carriages : this moves be* 
tween two stretched ropes; to which eflfect there are 
on both sides rollers on its edge, resting alternately, 
against one of the ropes when the tide rises, and 
against the other when it descends. . The small 
breadth of this entrance of the channel, between a 
bend of the Chesil bank and the coast, is the cause 
of its being deeper than other parts ; because, as the 
current of the retreating tides is here confined, it 
drives out the sand before it ; but below the ferry, 
the current, dispersing itself has no longer the same 
power; so that five or six hundred yards lower, 
towards the sea, the barges intended to ascend the 
estuary cannot pass but at high water ; the waves 
raising the sand and the gravel in that part as they 
do all along tlie strand extending to the island ; and 
when the tide is low, horses and carriages can there 
pass across. At that time^ the foot-way towards the 
%land is very pleasant^ the lower part of the strand 
Consisting of pure sand; but the upper part, on 
which it is necessary to walk at high water, is^ on 
tha contrary, extremely fatiguing, all the gravel being 

driven 
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driven up thither by the waves : this is the foot of the. 
Chesil bank ; and its gravel, being rounded and with- 
out any mixture of sand, is quite loose and moveable 
under ..the feet This prodigious accumulation of 
gravel proceeds almost entirely from TVest Bay ; the 
bottom of the sea to the eastward consisting of pure 
sand, and being very shallow, while on tjie west it is 
veiy deep ; so that here the waves, impelling the 
gravel from tl^ bottom, are continually throwing it 
up, and during great tempests, they even cast it over 
the bank, high as it is at present. Near the island 
fragments of lime-stone, proceeding from it, are, 
on the eastern side, mixed with the gravel. 

4p5. One ^ the remarkable circumstances of this 
islandy whereby I shall be led to various conclusions, 
is the difference of its appearance on the two sides 
of the slip of land, which leads to it, and is bordered 
on the west by the Chesil bmik. On the western 
side, where the sea is deep, the side of the island is 
cul down abruptly, almost to the level of the water; 
to tl^ Chesil bmk and the strand above mentioned, it 
descends in a grassy slope; and it is here that the 
village of Chesii \^ situated : on the east of this, where 
the sea i3 shallow, the side of the island forms a more 
rapid slope, and the greatest disorder prevails among 
the shattered masses, which have fallen one over 
another, and form, as it wjere, successive terraces. 

496. When the slope descending to the slip of land 
Is viewed from the western edge of the Cliesil bank\ 

near 
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near the point 6f its junction with the island, it is 
seen to be cut down abruptly, as the island itself i3 
on that side ; its section discovering only a confused 
heap of rubbish; and at its foot there is a chaos of 
majsses, descending rapidly towards the sea. These 
disordered masses extend along the foot of all this 
stelep side of the island, the latter consisting, for the 
most part, of the sectien of different strata of Umc" 
Stonej below which, in some places, soft marl ap- 
pears. The sea, as I have said, is here very deep ; 
tod the slope of the Ckesil bank, higher in this part, 
continuing to descend under the water, it cannot be 
seen on what it rests ; but there is every appearance, 
3S I shall shew, that it is on a part of the same strata 
that compose the islandy which when- the rest sunk 
down to the bottom of the sea, remaining at a higher 
level, formed a sub-marine bar, inclining towards the 
east, and abruptly cut on the west by a greater sub- 
sidence on that side ; and of this I shall in the sequel 
tletermine some other essential characters. 

497. The whole island, in its surface as well as on 
its borders, bears marks of the great* catastrophe* 
which happened at the period when the isea changed 
its bed. The highest part of the island is on the 
north side, where the signal-post stands ; and from 
this point, the strata are seen descending, not regu^ 
larly, but as it were in masses, to the opposite point, 
where are the light houses. The highest part forms 
a down, and affords pasture for sheep ; the Portland 
mutton being reckoned particularly fine : all the rest 

of 
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of the island is in tillage ; and nothing can presient a 
more barren and dreary appearance than that part of 
the soil after the harvest is over ; for it consists every-' 
where of lime-stone rubbish, without either trees, 
bushes, or hedges j the fields being divided by stone 
fences. 1 his whole surface, inclined with many 
interruptions, is formed of the same kind of thin 
strata of ^me-sfone^ with the fragments of which thcf 
island is entirely overspread ; where they are the 
least broken, they are used for covering roofs. In 
various parts of the island, I have seen sections of 
tlie masjs of these superficial strata^ in the interior 
cpmbes, and in the cliffs ; this mass is four or five 
feet in thickness; and in a deep cleft, towards the 
V^pper part of the island, I observed below it about 
%m feet of a reddish Ime-stonej extremely hard, 
wbicli is blown up with gun-powder, because it can- 
not be hewn. Before the strata of fi-ee-stpne are 
reached, various other kinds of strata are found, one 
of which appears to me to be marly ; for when the 
surface of its strata has been exposed to the air, 
corrosion produces in it large bossex^ sometimes cir- 
cular, or semi-lenticular, and sometimes in different 
figures, as is often the case with those of stone-marl : 
I mention these strata particularly, because they will 
^e found elsewhere, at a lower level. 

498. The majss of strata, for which so many quar- 
ries have been opened in this island, is thus differ- 
ently covered, and lies at different levels ; it is about 
^ht feet in thickness, apd contains marine bodies of 

various 
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various kinds. This is called /rec-rfo«e, because it 
can be cut, and even sawn, in any direction : it is 
carried by sea to various paits oi England^ where it 
has been used in a great number of large buildings. 
Below these strata, there are others, to a great thick- 
ness, also of lime-stone^ bfit not fit for similar pur* 
poses, being intersected with siliceous veins. Lastly, 
under all these stonif strata there are soft ones, some 
of clay ^ others of niar/; and among the latter, some 
are of stone-mtirL 

499* I shall stop here for ai moment, bectfuse the 
phenomenon of soft strata associated with stony ^ of 
which an instance has been already seen in the pro- 
montory of fVeymouthf and others will elsewhere 
appear, is very remarkable in Portland island. This 
phenomenon has been often opposed to the hypothesis 
which fiDrms the foundation of the whole Huttonian 
theory ; namely, the consolidation of our mineral 
strata by an internal heat of the globe ; in particular 
I cited it myself in my Letters to Dr. Hutton, giving 
examples of it from Jura; to which Mr. Play fair has 
never replied. If there were an internal heat suffi- 
cient for the consolidation of the strata at the surface^ 
why should it not have also consolidated the inferior 
strata, more immediately exposed to its action? I 
shall not repeat this remark, when the same pheno« 
mena shall present themselves in future ; but it is 
time that some notice should be taken of so direct 
an objection. I must, however, observe, that it 
would be by no means an admissible answer, to 

assert 
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iLSsert, hypcrithetically, that these soft strata are of 
a kind not proper to be indurated by heat ; because 
this difference in the disposition of substances to 
consolidation is shewn by examples to belong to the 
theory of chemical precipitations^ which is oppose4 
by Dr. Hutton ; and because the clay of these very 
Strata is actually indurated by heat^ when bricks and 
pottery are made of it 

500. The whole border of the island is interesting^ 
when considered with respect to the catastrophes 
undergone by its strata. I have already said that 
it slopes down to the strand, in the part where the 
Chesil bank rests against it ; while, immediately to 
the westard of this point, it is cut down abruptly, as 
is the case all the way to the lowest part on the 
south, where caverns, open to the sea, shew a phe- 
nomenon simikur to that produced in mountains by 
a greater subsidence of lower masses oi strata, when 
their fractures have not corresponded with those of 
the upper ; and of this, examples in high situations 
will appear in these travels. The bottom of these 
low caoems of the island is not seen, being covered 
with gravel, accumulated on it by the waves : in the 
roof of one of them is an opening of several feet in 
diameter, and through thb the waves at high water 
are seen to rush in, roll over the gravel, and break 
when they reach the extremity of the cavern. 

501. This southern part of the island has not 
subsided equally : on the west^ where the caverte are, 

it 
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it is only about thirty feet above the sea ; but on the 
eastern side, there has remained a promontory of 
considerable height, whereon one of the light-houses 
is placed. In returning northwards on this side,, 
where the island preserves a certain elevation, a 
0ymptom appears of the catastrophe which formed 
the bed of the sea ; this symptom is similar to some^ 
described in my Elementary Treatise around the 
hkes and along the vallies of Jura and of the Jlps, 
evidently shewing the character of that catastrophe, 
whereby those cavities were produced : and it con* 
^sts of detached masses of the strata, which, in their 
subsidence, remained at a higher level, inclining 
towards the space where the rest of the strata disap^ 
peared. In. this part of the island, the detached 
masses dip rapidly into the sea, their separation ftom 
the original mass producing a glen above them. Oq 
this coast there is an old castJe, built on a ^ape at ona 
of the sides of a great interior subsidence^ 'which forms 
a combe, extending a considerable way into the ^latnd« 
The strata of this cape dip info the sea, tbvs turning 
their section upwards. Mr. Penn has bi}ilta hs^d- 
some house on the opposite f^arpe; and ae the lower 
part of this combe is the only spot> iot the iaJ^ajsd 
where moisture, favouring the growth of trees, has 
produced a small wood, the place hals h^m called 
Pennsylvania; it havieg been an ancestor of Mr. 
Penn's in whose honour that name was given to oto 
of the American provinces, 

" £02. Along 



502. Aldng this cOa§t tiorthwards is the way to the 
highe&t part of the island. I have examined this 
part on its summit, it* declivity, and the coast below; 
and from its aspect in all these points of view, the 
catastrophe, which, at the epoch whep the bed of the 
sea was formed, produced this island neat the coast, 
may be as clearly understood, as it could have been 
by an eye-witness. In the subsidence of all the bro- 
ken strata on that side, the part close to the fracture 
sunk only so much as to discover, more or less, the 
section of the strata of lime-stone remaining higher; 
and in some places, the strata of /war/ are discovered 
also. As for the slope below thi? section, it has 
absolutely the appearance of a chaos ; it is composed 
of hillocks, formed by masses of the strata^ whicb^ 
in their fall, were so much broken and mingled 
together, that the stony masses have almost entirely 
disappeared-: small pools are formed in their inter- 
vals, the water being retained on masses of marl or 
clay ; it would even be impossiblcifto walk over this 
space in rainy weather, on account of the soft state 
to which these masses are then reduced. When, 
through all this disorder, the sections of the soft 
strata of the mass of the island are found any where 
open to view, their species are seen to correspond 
with those of the "cliffs of the promontory of IVey* 
mouth. These exterior hillocks rise, in some f laces, 
nearly to the height of the section of the lime-stone 
strata which command them ; but as I passed over 
them following this section, I came to a part where 
I saw under it that of the strata of marl; they are 

bluish 
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Uuieb, and among them are some of a yellomsh 
afme-marlj great fragixients of which are scat- 
tered over the slope; and on several of these I 
saw iinpresdions of large cornua Ammonis. In some 
parts of the base of this amphitheatre^ great masses 
of marl present to the sea the plane of their strata ; 
bat nearer the Chesil bank, a strand has been formed 
of sand and of a gravel composed of fragments of 
the time*stone ; and this^ gradually widening to the 
point where a fort is situated, leaves a creek behind 
it; tsowarda which the Chesil bank descends, 

50/3. I have said that this bank begins close to 
tiie island, at 2^ point where the latter descends in a 
riope down to the strand which borders the former ; 
the village of Chesil being (here situated ; and tbat^ 
by a section of the slope on the west, it is seen to be 
composed of fragmentau There is a similar section 
of the same slope on the east, towards the side of the 
island just described, the upper part of which com- 
mands the confused assemblage of its hillocks* 
Now the latter section again shows the nature of this 
pn^ection of the island, cQmposed throughout of the 
fragDients. I have said also that the sea is very 
dEeep on the west of the Chesil bank^ while, on the 
east^ its strand extends under the water with a gentle 
declivity. Such are the circumstances which have 
led me to the determination of the nature of the base 
of this V bank, concealed from view no less by the 
sand of its strand, than by the enormous accumula- 
tion 
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titm of its gravel ; and this determination I shall fitov 
more particularly state* 

504. In the subsidence of the strata around the 
great mass of rocks, a ledge of them, extending it- 
self to a great distance from the island, remained 
neai: the surface of the water,, being cut down ab- 
ruptly to the west, and gently slopii]^ towards the 
east. On both sides of this submarine har^ the frag- 
ments produced by the rupture of the strata fell into 
the space now occupied bj water ; on tlie west, they 
disappeared almost entirely, the subsidence beiog 
there the greatest; on the east, the masses which 
sunk the least remained in disorder at a higher level: 
but at the point where the ledge above mentioned 
was left, near the level of the water, the fragments <^ 
the stony strata were stopped, and formed the slope^ 
whiqh, as I have said, begins from the highest part 
of the island, and which has, in the course of tim^ 
been covered with grass. 

505. With respect to tlie formation of the CliesU 
bank on the edge, abruptly cut down, of this sub- 
marine bar, the first object of research is the source 
of the gravel which cmnposes it ; and this leads us 
to consider the hilb extending themselves from the 
promontory of JVeymGuth in a north westerly direc- 
ticwi, and forming the coast cifVest Bay. All these 
hills M*e covered with gravel of the same species a$ 
that of the Chml bank ; an4 their aspect toii^ards 
this bay, as well as their surface, shows them to be 
only tl^ disorderly remains of the strata, which, by 

their 
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their subsidence, have hei% formed the bottom of the 
sea, covered, consequently, with gravel in much greater 
abundance than that of JVeymoutk bay to the east- 
ward ; the skirts of which, composed of hills of a 
different kind, I shall elsewhere describe. 

606. The sea being very deep to the west of this 
Biibmarine bar, which begins from the island, the 
waves beating against it on that side^ have cast up 
tile gravel on its edge, thus acting from below up- 
wards ; and as, during tempests with high tides, they 
have thrown the gravel much higher than the original 
6dge, it has by degrees accumulated there. This 
heach would acquire a much greater breadth, were it 
not for the waves of the storms from the east, which, 
rolling over a strand with a slope scarcely sensible, 
drive before them all the gravel in their way,^ as far 
as they can extend, leaving only sand behind them. 
It is thus that the Ckesil bank has attained to its pre* 
sent height and breadth; and from an anecdote 
which I shall relate in the sequel, it will be seen that 
this has been effected gradually. The eastern base 
of the banks is still gaining in extent, because 
great storms from the west, during high tides^ 
continue to cast up gravel over it; as is shown 
by the crabs and shells found scattered on its 
top: its western rapid declivity is even formed 
into a kind of steps, marking the points to which the 
waves, when remaining for some time at a certain 
height, have carried the gravel. But on the eastern 
side, where the shore is open, (before the Ckesil bank 
approaches very near the hills,) the gravel forms 
' shifting 
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«hifting terraces of considerable size ; the highest of 
these showing the point attained by the waves of thQ 
last tempest from the east during high water. 

507. The alternate effects of storms from the west 
and from the east, modified by the form of the coast, 
have so exactly compiensated each other in deter- 
mining the height of the Chesil bank throughout its 
whole extent, that^ as I have said, it might be taken 
for one of the great dikes of Holland: its summit can^ 
ncM; be walked on long, because before the few plants 
which grow there have time to bind the gravel, 
and to produce on it vegetable earth, tlie process 
IS disturbed by the addition of fresh gravel; the 
stones, therefore, are almost every where quite loosa^ 
and in consequence extremely fatiguing to the feet: 
however I have walked over some part of this stiov* 
mit, which is very flat and wide; and the^ie are bid; 
small inflections in it. 

508. This bank is composed ofsUices^ of the same 
kind with those scattered over the neighboviring hills, 
very different from the ^infs actually contained ia 
t:halk ; the masses are oval, and for the most part 
have little or no transparence, though here and there 
occur some as transparent as crystal ; but they ex- 
hibit no fine colours, except in that part of the bank^ 
where, aa I shall describe, they become extremely 
smalL These «7«o€«. are deprived by attrition <rf 
their natural crust; but it is retained by many of 
those on the hil}s« 

509. A very 
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509* A very remarkable phenomenon, with re* 
gard to the arrangement of the gravel in the CkesU 
bank J is the relative proportim between its difference 
in size, and its distance from Portland island: near 
Chesil, it is as large as a hen's egg, and some of it 
even as those of a swan ; but from this point it 
progressively diminishes ; So that, near Abbotsbury^ 
it is only of the size of horse-beans, with littie inter* 
mixture of any larger masses. Mbst of these small 
silices are semi-transparent; and somq of them are 
of such beautiful colours, that, by the art of lapida^ 
ries and jewell^s, very pretty necklaces and brace- 
lets are made of them. Farther westward, this gra« 
vel still continues to diminish ; so that at Burton dift^ 
not far from Bridporty where the Chesil bank is at 
last united to the coast, the same silices, thus finely 
colbured, appear to be nothing more than coarse 
Band. In passing over the tops of tlie hills and their 
combes, I have found the gravel to diminish also in 
size from Wyke Regis to Abbotsbury ; but by no 
means with the same regularity as in the Chesil banhy 
where the shades of this <liminution are impercepti- 
ble. 

510. It appears then that this singular difference 
in the size of the ^vel proceeds in part from the 
position of the coasts. The waves produced by the 
N. W. winds, being tlie strongest, are thrown, wi^en 
repelled by the distant capes, towards the projecting 
isle of Portland^ and the be^ning of the Chesil 
bank ; and these waves are capable of driving before 

them 
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them the largest masses among the gravel which they 
find on the bottom Of the sea in H^v,s't bdy. In pro- 
, portion as the other waves, more or lessi repulsed by 
the coasts, are interior in force, the gravel cast up by 
them acrainst the Che^il hank becomes le^ and lt?s»in 
size. Lastly, all the more coiisiderabler masses 
having been thus carried a\^ay, nothing remains on 
the bottom but minute gravel, and coai*se sand formed 
by attrition, which are carried towards Burton cliff 
and Bridport by the currents of the tides. This- is 
what appears to me the most probable ; but, in 
general, the distribution of the gravel according to 
its size, not proceeding entirely ftom its original 
ditiercnce on the bottom of the sea in the bay, must 
be partly the effect of some mechanical operation. 

511. I have but another circumstance to add, 
respecting this whole assemblage of phenomena ; and 
it is one which is recorded in the county by tradition, 
hr ancient times, great tempests, in a particular 
direction, pierced through the Chcsil ba^ik, carrying 
away the gravel at certain points down to tlie base^ 
which was found to consist of day. Now ttiere arc 
argillaceous strata in the hills of this coast, and even 
in the base of Portland island ; and these accidental 
ruptures in the bank of gravel have shown that the 
submarine bar, \\ hereon it is accumulated, is com« 
posed, at least in part, of these argillaceous stratCf 
which have here subsided. When these accidents 
happened, it was unnecessary for art to interpose to 
repair the bank : such breaches, indeed, were of very 

E little 
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little consequence ; they did not interrupt any road, 
for none could be made along this accumulation of 
loose gravel, and the opening communicated only with 
the (£stuary : it was therefore abandoned to natural 
causes, and by these the breaches were soon filled 
up. At present, by the long continuance of the 
same operations, the. Chesil bank is become so wide 
and so high^ that no repetition of such accidents can 
henceforth take place. 



Excursions on the Hills which border the Chesil 

BANK. 

.512. It has been chiefly with regard to the Chesil 
; hanhihoi I have been obliged, to collect under tlie 
^ preceding article, circumstances which I l>ad observed 
at various times, in order to give at first a general 
-. idea pf "tjiis phenomenon, (so nearly connected with 
those, of Portland island,) and of its causes* But 
. with respect to the latter, details are of great impor- 
^. tance^on account of the theory qf the actions of the 
, ^ feOa on its coasts, which have been so differently con- 
; sidered in different geological systems; to these de- 
tails, therefore, I now proceed, 
-..:. Sept. 2 3d,. 1804. I was accompanied in the first 
.^^f my excursions by the Hanoverian Colonel (now 
General) Von Decken, We set out on foot from 
JVejfnwuth at eight in the morning, and ascended 
. .first the hill towards /^^Ae Regis. In this road, we 
. had on our right the back-water^ separated from the 
* sea 
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ftga by the point of land ori which id built the 
small town of Melcomb Re^is. This whole assem- 
blage of objects weU deserves a particular descrip- 
tion^ which I shall give hereafter. 

513. Having reached the church of JFyke Regis^ 
we went orij through a combe j down to the astuary^ 
ivlnch is bordered by the Chesil bank^'sind towards 
which these bills descend ; and we then proceeded 
along a strand at their foot^ as far as the tide, then 
high, would permit* The upper part of these hills 
consists of sti*ata of Ime-stone^ those of clay forming 
their base ; and on coming to the bottom of a small 
combCf we found there the stratum containing the 
krge concretions in the form of flattened spheroids, 
checquered with veins of span In some of these con- 
cretions, the columns, which have the appearance of 
being covered with yellow wax, are sufficiently sepa- 
rated from ^ach other by the shrinking of the clay, 
to have beautiful radiated crystallizations of white 

: /Spar, formed between them : . these columns are pro* 
perly the Luik^ Hdmontii Here again, tlie cfay 
containing these concretions made no eifervescence 
with aqua foitis, while that of Xht concretions them* 
selves effervesced very cmstder^^bly. (^. 490-) On 
one of these masses, I saw the impression of a large 
cornt^Ammmis ; but I found^oeither that shell nor 
any other in the clay of the stratum, where their 9ub* 

' stance appears to have, been consumed. 
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514. The waves at high water, entering the 
trstuary as far* as this point, still attack in some 
places the foot of tliese hills, ailld produce new falls 
of their materials, which they dilute and disperse ; 
and this prevents the cliffs from being reduced into 
slopes and covered with grass ; but Ijigher up, they 
have been effaced by that process. The aspect here 
presented by the Cheail bank is very striking : it ex- 
tends itselt regularly on the same strait line, while 
the opposite side of tlie aestuary, formed by the foot 
of the hills, is deeply indented by combes, whence 
issue only small rivulets proceeding from tlieir 
springs. It is thus evident that the base of the Chesil 
bank is a mass of strata j which was separated longi- 
tudinally from the coast, and sank, before the masses 
remaltting at a higher level underwent those angular 
movements, whence resulted the combes. 

515. The height of the tide preventing u? from 
following any further the border of the aestuary, we 

' ascended the hil!, and proceeded to the village of 
Fltet situated in a combe ; then crossing another hill, 
w'e came to Fleet Housty a gentleman's seat, around 
which a great deal of ground had been taken recently 
into tillage, as has been the case, within some years, in 
\J1 the western countriesi Beyond this house, on the 
border of the ajstuary, and in the lowest part of tlie 
combe, rises a hill, which is almost an isltod ; the 
tide encompassing it on both sides, and .nearly meet- 
ing behind it, where a very low isthmus only is left 
Tlie Ume-stone prevails at the bottom of this combe, 

and 



53 

and piobably composes the insulated hijl ; but the 
strata of that hill could not be seen, it being entirely 
covered with grass, 

516,^ From this spot we w^ent up the combe j which 
ascends to the north east, and we reached a point 
commanding an extensive view of the Chml bank 
and of its ajstuary; the former passing westward 
near the mount on which stands St. Catherine's 
church, belonging to Abbot sbury^ and extending be- 
yond it till out of sight. This high part of the 
combe is covered with heath and furze, aud a veiy 
thin turf, large spaces remaining quite b^re; in these, 
the soil is seen to consist of hard foliated clay; and 
it s^epis as if it were gravelled with small grypkites,^ 
like t^jose which ]. ^ad found in some of the strata of 
the.clifjs of thp pron^optory of JVemmuth. In one 
of these spaces, where tlie valves of the gryphiit^ 
were separate, they looked likp shejls of pistachio 
nuts ; in» another place, mai^y of the^e gri/phites were 
entire, and some of theui vyere an inch and a half 
in lengthy and ^ quarter of an inch broad at the 
binge; but .the greater part were smaller. Among 
these shells there w^as a ^great deal of gravely of tho 
kind found on the ChesU hanky and smaller than 
tliat wlych we had observed on tlie preceding hills ; 
some of it being evcti as small as that of the bank 
near Jbbotsburj/^ . 

,517. At the top pf this ccmbey we came into a^ 

new high road which was th^^B carrying on fron^ 

, Langtori 
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Zangton Hirring to JVeijmuth, and which we to<M * 
for our return. The commons in this part of the 
country having been divided for the purpose of bring-r 
ing, them into cultivation, a good road has become 
necessary for the carriage • of manure, * -and^ oif the 
products of'tfic land, a part of which has been sdd' 
in order to defray the expente. We fouhrt' theroacl 
already cut strait across tfie latid stHl iihcukivdtid^^ 
l^nd labourers were at workiti gravelling' it/ -'They 
were doing this with fragments t)f/«»e-f^0>2c, though* 
we were still qn the argiltaceous strata; ^nt-^s wc 
pfroceedecj'up the road, which lay pn an aijtent, we 
observed at the top ^ deep cut made to soften the 
acclivity ; and frorrt the colour of its sides, wejudge4' 
that th|B upppf part of thehill consisted of st^tfi: of 
the forrper kind* We then fixe^ qur' attention oi\ 
tbe road, and pn the pefi^hbouritrg grounds, eridea*- 
youring to find out thf point 0f junction tjet^^een the 
day and the /iw2^-^fwe; btrt in' ther part where, as 
we judged, this ought to hav^ ajrpeared, a: thick loose* 
soil,* composed of sand arid of siljccouB gr^Ti^l,*pre- 
yerited us frpm* discovering ft. Wtie* we h^d reacheij* 
the top of the hill, whence it descends tbwards' /l^e^/' 
Chickerqly we saw the gfodnd opened in isev^ral 
places, for the purpose of taking out the stotie uscd^ 
for m'akirig the ro'ad, ^K^hich is there foiihd near -the 
surface/ I observed in its strata a particular cir- 
cumstance proper to be nfjentiohed, betause it points- 
out j^he same strata when found on other hills, and 
pkewise at a lower level ; they Contain abundance* of 
farge cardiac of ^Mch/ however, tlie* shell liay beeif 

(consumed, 



consumed^ anid nothing remains but the mass moulded 
within it, and the impression of its outside on Iht' ex- ^ 
terior mass : there were mahy of these nuclei oi (farclia^ 
among the stones brokeii Ifor the road, besides nuclei/ 
o{cha?nce Qxid oitMno^^ and some dnomice i^ith th^^ 
shell pres.erved. In order to render this road firm' 
and durable, tliey cover the fragments of lim6-Stonet * 
with a quantity of silic^us gravel, taken from thd ' 
Interior foot of the ChesH bank: whence havincj ' 
brought it across the cestuary in a boat, they convey 
it up several comhes to the top of the hill. 

518. After crossing several inflexions in these hills, 
most of which correspond ' with lateral ,wwi&'eiy, and » 
again finding the lime'Stofi^ on the highest parts, 1?\e, 
reached the last. declivity,, composed of straWof puret 
clajf and loaj?i, and extending as fair ajs Jittijm6uth;\ 
where we arrived at three o'clock. * ... ^, 

Skpt. 30M..TMpr<^Qe9ing excursion having mado" 
nae desirous io ext^n4 m v observaudns far^^^^ 
thq hills whieJti bprd^r the Chesilhaiiky I agaipi^set 
out^ 01^ foot fi^orn JV^^mutKy 'at, pine o'gloclc,^ Uriil ' 
\\'ent fifst tQ J^angiojfJ^^r;'^^^^ where I aniyed' at 
noon,, a^ aft^r havingVcsteci .myself for W hour, I 
continued piy walk. * .' . V * ' / 

• v. ". .'.J J 

.,5j)9. Jrom al} tJtiatil observed in this* e)^cursion, 
will aj^pear still inore ^yicToritly the confusiop'pro- 
4uQpd ixi^' the. strata by the repeated catastrophes 
wiiip^ liiey have undl^rgpue; fqr, aft^r hg^viug^ crossed 
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tb# hilU composed of foliated clay already men- 
tioned, before I recu^hed Laffgtmi Herrivg, I came 
to one the surface of which consisted of the same 
thio Um-stone strata a3 foirn the upper part of 
Portland island; and afterwards, beyond that vil- 
lage, I passed a Hme-kihi, where was burnt the kind 
of limestone described above as used jn making the 
road, containing the nuclei of large <:^r<//a. -I then 
Came into a wide cow be, much ramitied in it3 upper 
part, at the bottom of which is terminated th^ (t6'ii4<ijy 
fprmed by the Ckcsil bank. 

,520. On tbe opposite side of this comhey behind 
an interrupted ridge of hills, Ahbotsburif is situated* 
Tbe^e bills divide the combe of which I am speaking 
from g^nother to the westward ; and * are terminated 
by the mount, nearly insulated, wheredn stands ^t^ ' 
Catherine's Church. All the rivule^ts rising in the 
apophitheatre above thjs spot, and descending through 
v^riou^ combes on both' sides of JbioUbi^rji/, arrived 
at first separately M the sea ; but the'forhiatioT) bf 
the Ckesil bank having impedied., their passage, they' 
'hftveuniteJ behind if in a %h'\^\ itveam., which enters 
the astficfri/^t its present fiead.'' I say JtS present 
heady because it is easy to be seen] that, "b^bre the' 
formfttion^of this bank of gravel, there vv^^-here a sm^U' 
gulph \yh}ph has been in part filled up by the 3edi» 
ments pf the land waters ahd of the' tides. The 
qriginaj spil of this c^mbe at it^ extremity, being, 
to ^ grea^t extent, very Jow, it is covered 'wfth fine' 
W^do^sj w]?erf pumbers of horses and' borned' 

c»ttl« 



S7 

cattle /Are reared ^ but a considerable additkin hm 
been made to these meadows by those, ea$^y to be 
distinguished from them, which have been formed in 
the part of the gulph noiv filled up, and e:ictend 
as far as the foot of the Abhotubury hUls. 

52 1 . On the anterior edge of these meadows, a 
conflict tai(es place between the gravel thrown, up 
by the waves and the winds, which, passing over the 
Chesil banky ei(;tends its inner, base, and the yegeta* 
don which is tending to overspread that bas^; the 
gravel here being already very small, as I have said 
above. This conflict extends even into the little 
vale di<4ding tlie Chi^il bank Avow the foot of the 
bills ; the gravel raises its bottom ; and tbe brook, 
arriving from the combes on the west, and passing 
this way '^ the asttmrt/y preserves for itself a chan- 
nel/ "only by mea/is of its extraordinary swells. 

522. The meadows continue to gain on the rest 
of the giilph ; and here appears the difterence, already , 
pointed out in the preceding volume, between the 
progress of meadows on peat^ near lakes and rivers, 
and iM% of suth as are formed on marshes^ which is 
the case'ivitf) ihese. ^ In the 'marsh pDeadp'^Sy no 
lessihan Ri the pdat,; ^t^'reeds leaid the ^eanm the 
eticrba^tifments of ih«t:laiidi upon tbe w$(er ; and the 
^dimehKt^olf the latter being deposiifed bet^y^n their 
stat4cs,' other aquatic plants'soon^grow al^ anK)ng. 
them i ^()rititipaHy the ixn^eroa; . some mossfi^^ , rush^^ 
equketiy^^Sgc^^ * ^ut ^1 these plants > upd^rgo^ tlie 

• • - . putrid 
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ptttoid doeoriipositboK whiqh.rs^seB the hottomvery 
little conf<parativcly with, peat, and the ^l^vatiopi pro- 
ceeds fldmost entirely frdai the sediments of the 
waters, favoured by the plants. This progress is 
however very perc?j3lible. in, the J^rge pool, .(the ; re- , 
mains of the gulph,) which terminates the (zstuary. 
Havuig ascended the CkgsilMnk^ during^he time of ' 
low water^ 1 saw in ttus channel many sandbanks 
uncovered ; its bprders are brought nearer: to each . 
other by the new laudt added to them, and extending . 
themsel'ves in the lower 4)art8 of the comb^.i ,and a 
man of the neighbourhood, whom t met tjjiere, told 
me that the steps. of the progress . were sufficiently 
sensible to have been remarked, in many. places, by ^ 
the old inhabitants. ' . . . ' 

523. While I was passing along the ipner part 
of the bank, the sea was much agitated ; and I felt a 
singular sensation in hearing so near me, and at my 
own height, the striking and breaking o/the waves 
on the opposite side. I climbed, on the bank, in 
ordei* to observe these effects ; and though the spray . 
se^metimes came over me, J couldnhupdlj' qui|; the 
scene which there presented.! itself.}. Jt jw|3 re^Uy.ia^ 
sfrange drid beautiforsight; wh§a.!l «toad on tbe^ 
exterior* edge, to behold alorig t^batiinev' 14 f^ribotl^f 
ways as' my tfew could jeaich, 'th«:>vAve9,jaxrif§, risft, 
r6f)l in vwloiis directions, i loamc j Afe tbcjjj, v(^ , apd^ 
scatter 'sKowers like the cloudy. • ./Ihegrftyfijjspripk^. 
led with' these showers: was alw aa iijt^^ttiUftpbj^ct;, 
there ^w^i^ a'few silkesjasiarj^ qgi y^ose. i}e^, ^/^T;/- 
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land isiandf but thB masQ of tha ^b^k it^lf .wn&i$(ed.^ 
of gravel of the jbe of borsorbepAS; exhibiting the 
most agreeabte variety of coloi^rs. The vieWfOf. this , 
assemblage of object^, belonging to the ChesU bank ; 
and to the form of thQ ^Qast made me ro^olye on, 
another excursi^Mi^ anijl thwgh I did :not make it 
tHi the following year, I ahi^U:give it a p^ace under 
the preient bead. 

5S4. This spot afforded me: ateo aspQctade of a 
different nature, which; I; shall describe , though 
foreigq to nly abject, because it rmay-bg; interesting, 
to sonoe of my readers. The sea being rough, the\ 
large pool ivithin was quite covered with water^fowls ; 
f^bundaiice of wild ducks from the sea havbg entered 
it, and mingled there with tame duck^, and, swans.. 
I learnt that there was in this place a decoy ^ belong- 
ing to Lord iLCHESTEft, who fanned it out j jaind as I 
was curious to see how it was ma^Batgpd,, I, went tq, 
tfee house of the man who rerited.it> irom whom I oh- 
tkined the following info(Ematian. ^ 

525, There «re-a great i many tam^ dttql^s ia this, 
pbol ; Arid' though :thiey paa %. very well, tbeyjQ^^efc, 
quit ft, b^causetiiey make their nests among, ttje reed^,, 
wfiere they find'ptenty of food, and cs*rp is tajcepto, 
feed them when the watfir b frown. When th^ ^ea, 
is rough, the wild dufcks resort hither tO:a$J3aciate and; 
feed with tiiem. A brook, after crossing the. meadows, 
eriterd, thrbu^ the reeds, into thisipool, which is,; 
as I h^vesaJd, the extremity of the ajsti^ary,- or thi^^ 

remaini 
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remains of thcf ancient gulph. This part of the 
course of thie brook is bwdered with willows and 
idlers ; and these favour the growth of aquatic plants,, 
among whicli, and in the mud, the ducks pick up 
abundance of water-snails and insects.. An artificial 
canal, wider than the brooks and bordered in the 
same manner, dotnmuhicatek wittj the pool very, 
near the part where the latter entej^s. it among the 
reeds, but turns away insensibly in a different direc- 
ti6n. At the. end of a certain space, this canul is 
covered with ^ a net, at first raised to some height 
above the' watBr,' but gradiwUy lowered to its extre- 
mity, where it terminates in a purse. This canal is 
the pa^t properly called the decoj/ ; and it has. on one 
side a fence of reeds, with a few openings, through 
which it may be observed, 

' ,52ff. The farmer led me to the canal, and ex^ 
plained to^me its use. The wild ducks enter amoQg 
the reed^ promiscuously M'itb the tame; and th^. 
former, following tlie course of the trel&hr.wat6V, ascendj^ 
indifferently the canal or the brook ; but the latter 
either reufiain among the reeds, ©r/puri^ue ,the nar- 
rower ctf^Hnel of rbe brobk j probably tbtjcause son^a^ 
of their lihmber, having been^ previoti^jy fright^n^^d. 
in the decoy ^ avoid itj- and are instiwctivejly fcllowed 
by. the rest. When the: wild .ducks are,; se?n, from 
behind t-he fence, to have pajssed on -a sufiicient way 
under the net, a noise^ is made .behind them, M^hich 
friglitens and drives them forward into the pur^e, 
whfere they are taken. While I was slaoding with 
' \ the 
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the farmer behind the fence, he warned me to be still, 
because a flock of ducks, among which he observed 
some \yild ones, was approaching that part of the 
pool ; but they presently turneJ, and swam a differ- 
ent way. The farmer, indeed, told me, that few 
M'ild fowl were caught at this season, there being 
still plenty of food for them along the borders and 
at the bottom of the pool ; -but that Later in the 
autump, and in the winter, abundance of tiieni 
entered among the reeds, following the rills of fresh 
Water. 

Having staid long at this place, I had not tiiqe in 
the evenfng to go back any farther than Langton^ 
where I passed tlie night. 

Oct. \st. In returning from this place to Wey- 
mouth^ I took a road more distant from the sea, 
often crossing fields, that I might the better observe 
the nature of the hills^ I thus reached, by a dif- 
ferent way, the upper end of the large combe, at the 
bottom of which Fleet House is situated ; and con* 
tinuing to follow the heights, I crossed also the top 
of the narrow^ cowie containing the village oi Fleet ; 
proceeding from hill to hill, till I came to that above 
IFeymouth. If, in different countries, similar excur- 
sions had been made over hilly grounds, such phjeno- 
ihena as are here observed would have been found 
in various places, and many errors in Geology might 
have been prevented. If, in particular, the attention 
is fixed on those of the hills, where the section of the 

various 
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various kinds of strata^ lying on* btt ahother, is «?ecn 
in some abiilpt part, from which may be learned in 
what order they were successively formed in a hori- 
zontal position, over a large space on the bottom of 
the ancient sea; when afterwards these different 
strata are found thrown, as it were, in heaps, so that 
entire hills are constituted by each species, the 
strange catastrophes indicated by this disorder do 
not permit the mind to rest on the idea that the 
action of running waters has been necessary to the 
formation of combes and vales. This will farther 
appear in the following descriptions. 



Journey from Weymouth to the western part of 
Dorsetshire, and first towards the extremity of 
the Chesil bank. 

Sept. 3d^ 1805. I set out from JVeymouth for 
Dorchester J at ten in the morning. From the slip of 
land whereon stands Melcomb RegiSj I ascended 
th(B ridge of hills against the lowest extremity of 
which it rests, and which separates two ancient 
gulphs ; of these I shall' speak on a future occasion. 
This promontory is covered, as well as many of the 
other hills on the coast, with a thick- loose soil, con- 
It^ining the same species oisilex as the Chesil bank, o( 
which also is formed in part the beach extending 
itself in front of the two ancient gulphs. The strata 
covered by this loose soil towards the bottom of the 
promontory are of the same soft kinds as compose a 

part 
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part of the extremity of that oifVtymouth; afid 
here again these strata are covered higher up by those 
o{ lime-stone ; an association which likewise appears 
immediately in some parts of the shore, where all 
the strata are inclined. In ascending this promon- 
tory, I came, after various inflexions, to a horizontal 
space, where is a village, the houses and inclosures 
of which are constructed of a Ume-stone consisting of 
thin strata ; these, from all that will appear in the 
sequel, lie under the chalk throughout this whole 
country,* but with strange diilbcations. 

59^7^ Here again the ascent became rapid, and for 
a certain w^ay I perceived the same loose soil on its 
surface ; tut by degrees I observed in it many frag- 
ments of chalk, with the Jli?7ts belonging to Ithc 
latter ; and at last I arrived on chalk hills, extending 
eastward to t great distance, as I shall shew iri a 
future journey. In this elevated soil there are great 
inflexions; and the hollow parts are now become 
meadows, having been levelled by means of the rain- 
waters, which, before vegetation had covered the 
heights, brought down thence small fragments of 
chalk. Some of tlie slopes are cultivated, but most 
of them, as well as the summits, are covered With tiirf, 
which has no other soil than the 'vegetable ear th- 
produced by the decomposition of plants,* and this 
rests immediately on the chalk ; an evident proof, 
that, since vegetation has begun t6-t>vcfspread these 
eminences, they have nol^ been subjected to that 

general 
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general erosion whiph is supposed in the Huttonian 
theory. 

528. Dorchester is built on the declivity of a chalk 
hill^ which, with the country around it, I shall des- 
cribe in the course of another journey. From hence 
to Bridporty tlie road for a long time passes over 
chalk hills, much intersected with combes. Cultiva- 
tion has made but httle progress on these hills, most 
of which are only downs grazed by sheep. In some 
places, the turf is fc^rmed on a loose soil of sand 
intermixed with silex ; in others, tiiere is nothing 
under it but the vegetable earth on the chalk. The 
slopes of the higher hills, and likewise those descend- 
ing towards the combes, are diffeiently inclined, some 
having gentle declivities, and others being abrupt ; 
which shews the state of the interior strata ; but this 
cannot be fully judged of externally, because, where 
they are not covered by the loose soil, the chalk is 
shattered, down to a great depth. I saw on these 
hills some blocks of a hard sa^d-stoney nearly ap- 
proaching to granulated quar.tz ; of which elsewhere 
abundance of blccks will be seen on chatk hills> 
though that stone does not appear in strata in any 
pait of the country. In my Elementary Treatise^ 
and in the first volume of these* Travels, may have been 
seen the geological importance of this phenomenon 
of the scattered blocks ; which will again be presented 
io the sequel under ditferent forms. 

529. As 
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5t9- As I proceeded farther^ the space occupied 
by these chalk hills, hitherto very wide, began ta 
contract itself; and on the side next the sea^ I saw 
a considerable extent of lower ground^ great part of 
which was in meadows: this is properly a large 
conibe^ wherein is formed the small river Bredy, the 
mouth of which I shall hereafter describe. When I 
began to descend towards Bridportj I found tiie 
chalky eminences more thinly scattered, and at last 
I came upon limestone strata^ like those already 
described in the ascent from JVeymouth to Dorches^ 
ter. The whole country hence in view on the west;, 
to a considerable distance, in which is situated the 
town of Bridport, is nothing but a congeries of low 
hills without order. The little river Brit, flowing on 
the east of the town, proceeds from a succession of 
vales extending to the north, towwrds Beaminster ; 
and the Sitnenc^ another small river, arrives from tlie 
west, through a different succession of vales. The 
interval between these two systems of vales is a 
chain of mounts with deep separations between them, 
Bridport being situated on the mount nearest to the ^ 
sea : beyond this, the two rivers unite, and thence 
continue their course, under the name of Brit, 
through a large vale, which terminates at the sea, at 
a distance of two miles. 

530. Arriving early at Bridport, I went first to 
call on Me. Fawcett, a clergyman of that town, to 
whom I had a recommendation from Mr. GiiNDEiE^ 
Chaplain to the Hanoverian Legion; he answere<l 
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very obligingly the various inquiries which I made of 
him; and having obtained from him information 
with regard to the road to be taken in following the 
Brit to Bridport harbour^ where it falls int6 the 
sea, I set out on foot on this first course of observa-- 
tions. 

531. On quitting the town, I crossed the Simene, 

in order to follow the foot of the western hills, which 

turning eastward at their extremity towards the sea, 

form one of the sides of the harbour. Near Brid- 

portj advantage has been taken of the breadth of 

the foot of the hills to keep up in two places the 

course of this little stream, that it may fall on the 

wheels of some mills ; but below these, after it has 

joined the Brity they wind together through a great 

extent of meadows, where the difference of the soils 

is clearly shewn by that of the herbage: on the 

original soilj descending to the level of the sea with 

a slope almost insensible, the meadows are very rich ; 

lut it is succeeded by a horizontal soil, which has 

filled up an original gulph ; on this the herbage is of 

a different and very inferior kind ; and at its extremity 

towards the sea, the waves have at last raised a beach; 

""so that to preserve a port here has been a work' of 

great labour : it has been necessary for this purpose, 

to dig a large basin within the beach, raising a dike 

on its opposite side towards the meadows, to* secure 

\\\tm against t^e high tides, which otherwise would 

Jstill inundate the whole space ; and the Brity which 

nas* prolonged its course through these meadows, 

'9 ^ discharges 



di^cliargee iteelf at low. water into the basin by- a 
sluice^ This .basia communicates with the sea by 
a chstnuel which -is cot for the ships across the 
beach, and has its sides secured by strong planks and 
piles. 

532. This channel requires to be constantly kept 
open, even to. a certain distance in the sea ; for the 
waves and the tides are continually tending to fill it 
up, as may be easily comprehended by their opera- 
tions on the exterior strand, to which I went, along 
the western bank of the channel; the tide was out, 
and within the* channel on this side I saw the gravel 
accumulated even above the level of the water, no 
passage being left for ships but on the opposite side» 
I found the beach here very curious, it being, as it 
were, the last shade of the Chesil bank; for the strand 
itself is composed of a coarse sand of various 
colours, appearing to consist of minute fragments of 
silices of the kind above described near Abbot$bury. 
The last laminte of the waves, at that time very 
small, in gliding, at different levels, proportionally as 
the tide retreated, over this strand, of which the decli* 
yity is inconsiderable, had, in a manner, sifted the 
sand, driving before them the largest masses. In 
the beach^ formed by the larger waves at liigh water, 
the gravel, smaller in general than that of the Chesil 
bank near Abbot^bury^ was of the same nature, with 
wily a few masses ajaaong it of a larger size. On the 
strand near this, I saw some ridges of the gravel; in 
the upper ones, it resembled peas or lentils, become 

F JJ ' ing 



6ft 

ing gradually smaller in the loner ones, atid In the 
ridge still reached by the laminie of the waves, it was 
not larger than hemp-seed ; the sand itself being Hke^ 
turnip or poppy-seed : in the sequel will appear the 
connexion between these circumstances and the 
Chesil bankj which commences at a small distance on 
tneeast. 

533. The congeries of the mounts which divide 
into small vales the space, low in comparison w|th 
the high hills, wherein stands the town of Bridport, 
extends along the foot of these hills. The mounts 
on the east under the chalk hills, are composed, to 
a certain height, of the strata of lime-stone already 
mentioned : on the opposite side, and along the coast 
where these low hills are cut into cliffs, their strata 
are of a different nature, as will successively appear. 
I followed that day for a considerable, way the cliffs 
to the west of the harbour, presenting the section of 
strata of a yellowish stone marlj which, being un- 
equally hard, and deeply excavated in the softer 
parts by the atmospheric actions, gives to the cliffs a 
truly grotesque appearance. Large masses of these 
strata have fallen down on the strand, where their 
differences may be distinguished by various charac- 
ters, and chiefly by those of the marine bodies con- 
tained in them. I saw some masses which enclosed 
large bivalves, ostree^ pectinesj chama: ; in others I 
found only small shells, of several species ; and there 
was a third sort containing abundance of belenmites. 
These strata are deeply inclined, rising towards the 
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sea ; tliey have also a lateral inclination, so that th^ 
lowest pass successively beneath the strand ; and this 
is repeatedly the case with the same strata ; for, after 
a fracture, they appear again at a higher level, and 
even with differences in their inclination, according 
to the breadth of the fracture. 

534. Continuing to follow the strand, I suddenly 
perceived a great change in the cliff, little indicated 
by the inflexion of its summit. The strata were no 
.longer of the same species as in the preceding part, 
with respect either to their nature or their colour : 
instead of the yellowish stony strata, I now found 
soft strata of bluish marl, intermixed with hard ones 
of the same hue ; a frequent symptom, nq less than 
the difference of inclination, of the great catastrophes 
whereby, on the borders of the new continents, the 
subsidence which produced the present bed of the sea 
was accompanied. Here also I found on the strand 
many masses fallen from the different strata of the 
latter cliffs ; on looking in these for marine bodies^ 
I could hot find any in the soft masses ; but in the 
hard strata there were quantities of small bivalves 
of various species ; without doubt these shells, p^t- 
served in the latter by petrifaction, had beenrcooh 
fiumed in the former; a case very frequently •bpcujr- 
ring. Among the hard masses, there were &ome coi>- 
taining many bodies, which, at the first glance, I 
took for echinites ; but, on a nearei* inspection, I 
found them to be fungites. These t/i/fi,- aro still 
crunibUngdowaj because, notwithstandingtb^breadth 
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6{Xhe strand, the waves of the high tides attack their 
foot, diluting and dispersing all the soft or soluble 
masses, which are afterwards carried by the currents 
into the neighbouring coves ; so that the materials 
falling from the cliffs cannot yet form slopes against 
them, and acquire a grassy* covering. But the strand 
will continue to gain in height by the accumulation 
of the remains of these masses, with the gravel and 
jsand brought up by the waves froiii the* bottom of 
the sea; and the. masses which shall, continue to 
fall, will then rise against the cliffs, and secure them^ 
against farther demdlition, 

555. Going back to Bridport harbour^ I thence 
returned tp the town, where I arrived at six o'clock. 
I spent the evening at Mr. Fawcett's house, where I 
met an agreeable party^ from x?^hom, before I retired, 
I obtained sufficient information with respect to the 
farther observations which I intended to make. I 
destined the following diiy to the purpose of observing 
the eastern coast, passing over the hills on its border, 
and thence descending towards the strand, whene 
the Chesil bank begins. With this view, I wished 
to hire an one-horse chaise ; "but Mr. Fawcett having 
been so good as to send his servant to inquire for 
one, without suceesg, I determined to make the ex- 
cursion bn foot 

Sept. 4ifli. I set out from Bridport at nine in the 
morning, and crossing tHe vale, I followed the foot 
«f the eastern. hills as far as the part where I wa& to 
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pass over them to the Tillage of Burton Bradstochf* 
at the distance of three miles. The slope of these 
hills (as is the case with most others of the same kind 
eonsistidg of atony strata) is divided into terrace^ 
successively, lower than each other, produced by 
the subsidence of the separated masses down to the^ 
point where, arriving at the lowest level, it has left: 
the vacancy constituting the vale. On these slopes, 
as I have already often remarked, are commonly seen 
sections of the strata^ above the masses which have 
ti)U3 sunk gradually more and more to the lowest 
point The strata on this hill are very different from 
those described as forming the cliffs on the coast; 
they are of a hard Ume^toney which is broken for 
gravelling the roads, and I found in it the same 
shells as in the cliffs bordering one side of the back-- 
wafer at Weymouth ; these were chiefly small chama^ 
with only the nucleus remaining, and small smooth 
anomuSf with the shell preserved. 

536. Following the foot pf tbe hills in a direction 
towards the sea, I came to the lower end of a combe^ 
which I astsended, and thus reached the upper part 
of a branch of. these hills; then d^stdending again 
jtowards Burton^. I saw that village situated at the 
bottom pf a wide* vale, whence issues the small river 
Bredy. The hills being nearer each other in the 
part where the village stands, advantage has been 
taken of that circumstance to raise by a dam the level 
of the river, and procure a fall for mills. Beyond 
thiSf in its course towards the sea, it passes through 

meadows. 



m^dowS) formed, l^ke those of the decoy near Ah-^ 
^tsburtfy in a part where a small gulph has been 
mied up, and a beach since raised in its front. 
Here, properly speaking, the Chesil bank begins ; it 
is not so high in this part as at Ahbotsburif^ because 
the gravel is so small, that the wind easily carries it 
away, and sprinkles it over the meadows within* 
This gravel is too loose to impede the course pf the- 
Bredy^ which has cut a passage through it, fiftee« 
feet in depth from the top of the bank. The inter-, 
section has many windings ; and as the tides formerly* 
entered it, and spread themselves over the inner 
grounds, it then shifted very frequently. Meanwhile 
the ground^ within was raised by the sediments of the 
tides and the land- waters, together with the gravel 
carried thither by the winds, and was converted into 
good meadows, which it became an essential object to 
guard against thefsprinjg. tides. The interior opening 
of the passage has been therefore secured by a wall ; 
and there is a sluice, which is kept shut when the 
tides are the highest. ' . 

537. It is necessary that the-^land- waters should 
be thus carried off from this spade, because, as it is 
confined between two ridges jof IhiHs, they cannot; 
like those farther to the eastward/ run along on the 
inner side of the Chesil bmik; to discharge themselves 
into an aestuary. These two rid^s of hills, one 09 
the west, which I had crossed in. coming from JBrirf- 
portj and the other far to the. east, descend from the 
foot of the chalk hills^ and are both compoied of 
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lime stone straM^to within ja certain distance of their 
extremity ; but tk^3&^ot terminate with the same 
at rata at the sea. rfcahall xiescribe herieafter the ex>. 
tremity of the ridge* which, ends on one of the sides 
of Brldport harbour^ where it is composed of 
yellowish stone-marl ; while the extremity of the 
eastern ridge, to which I came in following the 
strand on the outer side of the b^nk pf gravel, consists 
of strata of bluish soft niarf. 

' 53H. This is Burton cliffy, the point considered as 
the limit of the Chesit bank; because here it ceases to 
be insulated, and is united with tl^is cli(f,;fts.))3n}rth 
from Portland island hither being ftfte^ miles.' . Bui 
we have seen that it isngain insulated to the west: of 
llus cape, and continues so to the cape which projects 
on the east of Br idport harbour ;' Bx\d' the gravel of 
the beach formed before that harbour stUl partakes 
of the same nature, and is there at last reduced to 
coarse sand. - . 

559. Burton cUff'n high in the yiiddle, and slopes 
downwurds on both sides; but more insensibly on the 
eastern: it is still crumbling down, because the 
masses of marl which fall from it. on the porous base 
of the Cbesil bank are there diluted by tlie rains, and 
filtrate through the gravel to the sea. This is a re- 
markable circumstance in relation to the age. of our 
continents ; for 1 think I have sufficiently shewn at 
the begihrnngof this volume, and it will, in the sequel, 
still more clearly appear, that the notion of partial 
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elevations of the coasts at different pef iods is ao aln 
solute cbimfiera. This clifF was exposed to the at^' 
tacks of the waves, from the birth of the continent^ 
till the formation of the Chesil banky by which it ia 
BOW secured against that cause of destruction ; bat 
its degradation is still produced by the rains and the 
spring;?. Now the whole result of these operations, 
from the period of their commencement, is, tiiat the 
bank has become at this point a little wider, because 
the winds and the waves cannot drive the gravel be* 
JOnd the cUffl 

54d. The masses of the marly strata^ which have 
Subsided, may be seen to form here the base of the 
Chesilbanki these strata, descending towards, the 
cast, pass under the gravel, their lower part bebg 
covered with it. Their slope having little rapidity, I 
ascended by it to the top of the promontory ; and 
this> when I had arrived at a certain distance &wsk 
the sea, I found to be composed of the.same j^ra/« 
of Ume-stom as that over which I had passed iii 
coming from Briiport. Hence, at a grekt distance 
to tte cast, I s^vr Abbotsbury castle, standing on one 
*of the mounts belonging to the cdiain of hills- men- 
tioned in my preceding excursion* . The kitCFval 
between those, end the hills on which I no\V stood, 
inras octrupied, in the part most distant from the sea, 
1>y an amphitheatre of other * hills, rising up to th^ 
4emiif)ences oi chalk ; the waters of the latter hills bo* 
jng prevented by UtieChesil &7n£ from. reaching this 
sea, and forming, on its inner side/tlie .small stieam» 
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wliid), passing between it an4 St. CatherifU?s motiQle 
enters the sestuary, and is thus carried into the bay 
on the east. I continued to ascend the ridge of hills 
terminated by Burton cliffy to the point where -it 
joins the hills parallel to the coast, descending also ia 
an amphitheatre towards the head of the filled up 
gulph, in front of which begins the Chesil bafik : b^ 
hind these, and between them and the eminences of 
chalk, lies the large Vale, whence the Bredy issues. 
These hills at the head of the small gulph have been 
also formed into terraces, one below another, by sub- 
sidences successively greater down to the level of the 
sea : in the sections of these strata above the ter* 
races, I sa^v several quarries of the time-rstone^ 

■' • ., .J 
541. I descended hence to Burfon; .2lvA after 
having rested myself at this : village, .1 f(^llowed the 
^foot of the hiUs on the w^stera side of the Bredy tp 
their extrermity, with which; is upited tbi^t of the part 
.of the. Chesil bmtk $eparated fftom tl^e rest hy Burtofi 
^Uffi: 1 crossed* tfeid!.k)a«l^,i,and w^t doivn to the 
.strand^ ?whicli tliere de^c^ad^ uoder the waiter with ^ 
very gewtle slope; The tide • beiag . out, , . the strand 
extended itself to Bridpa»:t. harbour^: alopg the.fogt 
m£ the cliffs tcrmiimtiogl this promontory. . The lait 
laminte.of the waves, . then small, were playing o|i 
this strand ; and it was very amusing to see thesfe 
.drive before them tbe minfite gravel, varie^ted with 
so many fine colours, and leave it, as they retked, in 
ridges, littie larger than cords. Passing under tlje 
cliffy I found it very different from that of Burton^ 
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and also from the other, on the west of the harlK)nr, 
irbich I had observed the day before ; tiiis, indeed, is 
formed, like the latter, of the section of strata <rf 
ycHowish stone-marl; but here they are homogene- 
ous ; so that erosion has not produced in them those 
grotesque forms, which distinguish the strata of the 
ifcestern cliffs. 

542. The beach, formed of the same small gravel, 
is much raised against the foot of the cliff*^ excepting 
at oiie point, where, as I Iiave elsewhere mentiofied, 
the strata which have sunk towards* the sea have re- 
toained at the level of its surface ; and where the 
vaves, rolling over this hard bottom, do not permit the 
^vel to lie on it I ascended this beach in various 
parts, to observe, as weH the cliff itscVf, as the masses 
fallen from it, examining whethet its strata contained 
toy marine bodies ; I found none, but a single cornu 
jfmmonis; whence again appears the difference be- 
tween these strata and those of the western cliffs. 
There is an inftection in the summit of this cliff, ac- 
companied with a fracture from top to bottom, on 
the two sides on which the strata do not correspond, 
mud are even very different By this way I arrrived 
at Bridpcrt harbour^ and thence returned to tlie 
town, which I reached at seven in the evening. 

543. I had foiTned a design to take advantage of 
my frequent residences at fVeymouthj by visiting the 

'whole coast of Dorsetskii^e and the adjacent country, 
•and observing there the courses and mouths of all the 
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rherSi The objiect of my present journey wfts the 
western C9ast of this county, extending as far as 
Lyme Regis^ between which place and Bridport the 
river CA^r falls into the sea, near the smalltown 
thence taking the name of Ckarmouth ; whither I 
purposed to go the following day* 

Sept. 6th. I set out from Bridport at eight in the 
morning, in one of the public coaches, for Charmoutk^ 
at the distance of six or seven miles. The road from 
the former town rises obliquely over the slope of the 
hills, in a direction t6 wards the sea, but with fre- 
quent descents, as it crosses combes opening into the 
vale of Bridport : nor does it become more eveny 
when it has reached the top of the hills, along whidi 
it passes at a small distance from the sea,* for there 
also many combes are to be crossed, all terminating 
above tlie cliffs on the coast, and one of them being 
very wide. Tliese hills, not placed in any order, are 
cither covered with grass, or cultivated, so that their 
atony strata do not appear ; their surface consists of 
a deep loose soil, showing strata of sandj wherever it 
is cut down to lessen the declivities of the road; ti« 
upper part being almost entirely composed of frag- 
ments oijiint : these, however, differ sensibly on dif- 
ferent hills, as mightbe seen by the gravel laid in heaps 
along the side of the road for the purpose of mending 
it ; withhi a certain space, the flints in these heaps, 
where they were broken, had a yellowish tinge, and 
were mixed with earth of the same colour ; but far- 
ther on, the fragments, which were larger, were blim]i« 
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together with the earth about them. At some 
distance, I saw, at different heights, the excavations 
whence both these kinds of gravel were taken* 

544. From the last ridge of these eminences on 
the Charmouth side, there is a view of a spacious 
•nd beautiful vale, whence proceeds the small river 
Char. This low space is of the nature of many 
others which I shall have occasion to describe ; seen 
lirom a height, they appear to be only plains slightly 
undulated ; while, as we descend gradually towards 
tfaem, mounts rise to our view, irregularly dispersed, 
and separated by sujall vales. These mounts are 
jnasses of the fracturtd and sunken strata remaining 
above the level of the rest, as is shown in all these 
cases by many signs ; and here in particular, by the 
circumstance, that these mounts and the vales between 
them are covered with the same strata of sand and 
gravel which are found on the eminences and their 
slopes* 

545. The coast here forms part of a bay, bound* 
cd on one side by the cape to the west of Bridport 
harbour^ and on the other by that oi Lyme. I went 
down immediately to this coast, following the left 
side of the Char^ through meadows formed on the 
new grounds filling up a small gu/phj which existed 
originally between the extremity of the hills just de- 
scribed, and those rising to the westward, and border* 

-ing the coast as far as Lyme. Some judgment may 
the formed of tbb river Char,, issuing from tte 
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Targe* rate of which T have just now tpokra^ and 
giving its name to the town of Charmouih : when I 
<!ameto tlie heach^ composed of siliceous gravel, and 
here bordering the meadows, I was- to cross the 
stream, in order to proceed under the clifFs on the 
western side ; and this I did almost dry shod. On the 
gravel through which it passes to the sea. 

546. As it was low water, there was a wide strand 
uncovered below the cliffs, which extend as far ft^ 
Lyme J at the distance of two miles ; and along this 
strand I proceeded. These clifFs are the section of 
the strata forming, towards the sea, the low» part of 
the side of a ridge of hills, advancing from the west^ 
and terminating at the small filled up gulph already 
mentioned This ridge is almost as much elevated 
above the lower part of the wide vale of the Ckar 
on one side, as it is above the sea on the other; the 
town of Charmouth being built on a very rapid stopc, 
turning toward the vale, at the extremity of this high 
ridge. 



547. The above cliffs begin with the section of 
strata alternately soft and hard. The soft stirata 
produce little effervescence with aqua fortis; the 
hard make considerably more, their consolidation 
having been, effected by a calcareous substance. In 
the latter, there are cornua Arnmonisy some of which 
are of considerable size ; and many, not having beea 
filled with the substance of the stratum, are lined itp- 
ternally with sparry crystallizations, of4;e»'ao^i^ltt 
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witli pyrites ; as is dificovered in their fractures, or 
when they are sawn across their concanierations. 
There are people who watch the crumbling down of 
the cliiTs in winter, and search among the fallen ma- 
terials for the fossils contained in them, and especially 
for these cornua Ammonis, which make a very orna- 
mental appearance in collections. In the soft strata 
there are concretions, in the same manner as there 
hvejlints in chalk ; both being parts of the stratum:, 
transformed into hard masses by a substance, which, 
having been retarded in its circulation by some ex- 
traneous body lying in its way, has there combined 
itself with the substance of the stratum. In the 
JlintSj these extraneous bodies are often distinguish- 
able, and are very commonly marine shells. The 
nucleus of the concretions in the soft strata of which I 
am speaking is frequently a cqrnu Ammonis. These 
concretions, lenticular in their form, falling from the 
cliffs when parts of them crumble down, are found 
on the strand, where they continue for some time to 
resist decomposition : with aqua fortis, they produce 
considerably more effervescence than the soft matter 
pf the stratum ; a proof that they have been indurated 
by the combination of calcareous particles with those 
of the clay. T^he shell is sometimes perceived at one 
edge of these masses, which, if then split by a blow 
with a hammer wi the opposite edge, will on one 
side retain the cornu Aninmti% . and on tlie otlier its 
impression. Often likewise, when nothing appears 
externally on these lenticular masses, conma jimmoni^ 
are found in them, if they are split in the aame Wn- 
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iiet. few Of these shells contain the matter of tiii 
stratum beyond their first compartment ; the rest H 
iilled with spar, ilhd lined with pyrates. 

4^48. One of the hard strata id wards thel top of 
the cliff has a very singular aspect^ and might be 
taken for trunks df trees lying along : such pieces o^ 
it as are fbiind on the strand seem as if covered with 
bark, and fulls of knots ; but some coildretiohs under 
other forms are similar to these in their exterior ap- 
pearance. This surface, sd much resembling bark^ 
is, like the crust of the^n^^ the transition of the sub- 
stance from the soft to the solid state ; M is shown^ 
in both cases, by acids^ which, in the flint, attack thd 
crust to a certain depth, but, in the above ctmcre<^ 
tions> they spare the surface, though they attack thd 
inner part All these concretions, in the Course of 
time, suffer decomposition on the strand ; so that the 
formation df a permanent beach prdceeding v6ry 
slowly, as at Itarwich^ {\. 46S«) the cliffs still C9ti- 
tinue to crumble dowii. 

54di After a dertairl ipace, having parsed in fi'ont 
of a fracture in the cliff where the strata ate in great 
disorder, I observed thfem beyond that point to 
Change thdr nature, and I no. longer perceived 
among them the stratum, in which the large con- 
cretions have the form of trunks of treesi t 
found these liew sti^ata regularly parallel, hard and 
isoft alternately, but sloping down t^estWards; bo 
that as I went along under tlieir foot in that direction^ 
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I saw them pass successively beneath the strand. 
The point where this change occurs is still at some 
distance from the cap^, which terminates the bay on 
the wxst; and I could judge that the latter had been 
left thus projecting, in the catastrophe whereby the 
cliffs were produced: for the shore, there extending 
under the water with very little declivity, is formed 
of the strata which then sunk. Having tried iKenx 
with aqua fortis, I found that the hard strata made 
the greatest efifervescence. On one of these, I saw 
abundance of white crescent-shaped spots, probably 
the section of some species of bivalve ; ,but I could 
not detach any pai^t of them from the mass : on ano- 
ther, stratum, I perceived. impressions oi cornud Arfi^ 
moms, some of which were eighteen inches in diame- 
ter ; but I foundonly fragments of the nuclei. 

., 550. The cape advances into the sea a considera- 
ble way, and is longitudinally divided by q. combe f 
terminating in the bay. Lynie is situated at the bot- 
tom of this combe, the side of which, therefore, con- 
pealed from me the whole town, only the tower of the 
church, appearing above it. When I approached 
this cape, J' was struck with the appearance of dis- 
prder in its^ Sloped The strata being softened^ by some 
springs ifesuing from this side, are broken into large 
masses; of these, such as reach the strand, being 
Ijeaten and. diluted by the waves at high water, give 
place J;o those which follow them down the slope; 
and \his OQca§ions new crumblings from above. The 
.^lop^ rfaviiig^ thus', been formed, in a manner, into 
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itepS) 1 ascended it, the weather b^ing dry, in the 
part where it was the lowest, and crossing its top, I 
went down thence into the town, through which flows 
a small riyulet despending from the combe. 

55 L I made acquaintance here with one of the 
inhabitants, who knowsi this coast very well, because he 
visits it, from time to time, in search of fossils, which he 
seUs to the ^trange^s who resort hither; Lyrm being a 
place much frequented for sea-bathing* At his house 
I saw some find cornua Ammonis^ sawn through the 
middle, and various other marine fossils, proceeding 
from the abpvfe cliffs, and other places. I questioned 
him relatively to the side of the hill which was crum- 
bling down ; as it appeared, to me that thii circum- 
stance exposed to great danger the part of the town 
risiiig against it within the combe : he told me that 
this wa3 really the ca^e ; and in order to give me a 
Just idea of it, he very .civilly walked with me that 
way. We asqended by the inner side of the combe 
to the top pf tlie diflfj and I saw Init a vegry laarrpw 
space remaining there between the chQrch> which 
stands very .little below it towards the town, and the 
side thus crumbling down. My conductor told me 
that he remembered this, uppe)r part a .great deal 
wider ; that there had even been.gardras on it; and 
that all the ground lost here had detached itself by 
broetii. i^ctions, .which had suectesively slidden down 
the slope to the bottom. He related to me an ac- 
cident pf this kind that had happened in his own sight, 
and httd . nearly been attended .with fatal conse- 
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quences to him* There had been for some tittie t 
longitudinal fissure At some distance from the edge ; 
but, as it did not appear to make to any progress, 
nobody apprehended danger from it, and the foot* 
path was beyond it on the cliff side : one day how- 
ever, as he was walking along that path alone, he 
felt the ground give way under him, and at the same 
time he saw a section of the part which still remained 
firm, rising, as it were, above his level : he had al- 
ready sunk half his ewn height, when becoming 
aware of his situation, be threw himself with a spring 
on the upper ground, and ran immediately towards the 
town, whence he brought back with him the first 
persons whom he met* They arrived in time to see 
this mass descending gradually, still entire ; but, on 
a sudden, it broke into pieces, which fell, one over 
another, down the the slope to the strand. He then 
showed me other fissures, similar to the above, ill 
the remaining part ; and told me that if no precau- 
tions were used, it would not, he was convinced, be 
very lon^ before the church itself would fall r add'* 
ing that, in time, it would be followed by all the 
part of the town which rose on that side^ 

552. There mi^t certainly be means of pre- 
venting these accidents. This side of the combe 
should be bored in a direction towards the town, 
in order to meet the springs, and to afford them 
an issue that way, that their waters might no longer 
penetrate the exterior slope. A wall should then be 
built at the foot of this slope, as strong and high as 
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that of the cobb, or mole, which form$ a secure post 
on the continuation of thecape, at some distance 
from the town. The slope, having its foot secured 
by this wall against the attacks of the waves, would 
then cease to crumble down from above, and its sur* 
face would be rendered solid by the goqd turf which 
would be formed on it. But this could not be done 
without a great deal of expense ; the present genera- 
tion does not believe itself in danger ; and genera- 
tions consider but little the interests of those which 
are to succeed them. It is therefore very probable 
that, in the course of time, the part of the town ex- 
tending up this side of the combe will fall ; but there 
the demolition will cease ; since the exterior slope, 
having then a gradual declivity down to the sea, will 
oppose an effectual barrier to its farther progress. 

553. The hard strata of the long cliff are used at 
Zynu^ for building stone; for which they are very 
proper, as they are easily broken into parallelopipeds^ 
a foot in thickness, and bear the air extremely well ; 
but on the shore they are subject to decomposition; and 
after their fragments have been for some time exr 
posed to be alternately covered and abandoned by 
the tide, they produce so good a lime for the purpose 
of building under water, that they are c€«Ti^d » great 
way by sea for this use. 

55^. As I was desirous to be acquainted with the 
hills above tb^ cliffs ei^tending along the coast tq 
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Charmouthy I determined to retorn by that way ; and 
having pbtained the necessary tJirqctions, 1 set out 
from Lyme on foot at four o'clock. The turnpike 
road passes over these hills ; but it makes a great 
circuit ; and though at a certain point it must be 
joined, there are paths by which the distance may be 
much shortened. I turned into one of these paths 
soon after I had reached the upper part of the town, 
and followed it through some fields sloping down to 
the cliffs on the Lyme side ; but after proceeding 
some way, I came to the part, where, as I have said, 
it is niecessary to return to the high road, for the pur- 
pose of crossing a combe rapidly descending towards 
the coast. The fracture, which, in passing along 
the strand, 1 had observed in the cliffy and beyond 
which 1 had seen the strata change, is at the bottom 
of this combe. Now, when viewed from above, the 
combe itself is shown, by the state of its sides to have 
been producjed by a fracture, attended with an un- 
equal subsidence of the separated strata. To form 
the road, it has been necessary to make a great ex- 
cavation in the hill at the top of the combe ; where 
a section, forty or fifty feet in height, exhibits strata 
very different from those which appear in the cliffs 
at the foot of tliese hills : the upper ones are of a 
pure yellowish sand, covered, to the thickness of four 
or five feet, with sand of a different kind ; the latter 
being mixed, like the superficial soil of all these hills, 
high and low, with fragments of flint in prodigious 
ftbundance. This part of the road is guarded by a 
. strong 
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i^trong railing on the side n|x^ the^ combcj which' ii 
quite a precipice, ^ r 

555. Beyond this section, on the slope of the hills 
towards the sea, the high road' crosses them, and de- 
scends on their opposite si^le towards Charmouth \ 
but havipg seen a path ov^r them on the side where 
I now was, I turned into it^ and it led me to the 
brow of the extremity of th^ hills bordering the 
small gulph of the Char. Jience I had a view of all . 
the cliffy ^& far as Bridport harbour, and of tlje hills 
above theni descending towards tlie sea^ and exhibit- 
ing ti}e same phenomena as those over M'hich I wa& 
now p^tssing. They are composed qf many terraces, 
one below another ; ai^d abQve each of these appear 
sections of the yellawjsh, and in some places, r§d, 
sandy ^/r^x/tf, showing the subsidence of the parts 
before them, down to the level of that great subsist 
denc€ beneath the present level of the sea, whicl^ 
produced the cliff^s. Tlje form of the ground is the 
same on the slope of the hill whence I viewed this 
exfeensivB prospect. I descended to Qhariwuth by a 
road obliquely cut ; and notwithstanding the successive 
subsidences so manifestly, shown here, I found the 
surface ^till covered, down to the bottom, with the 
same kind of flinty gravel. In my descent, J had a 
yiew of the meadows now occupying the place of the 
small gulph ; and meeting with some country people 
on the road, I question them on this subject; from 
them I lofirat, that, in irainy seasons, when the Char 
is ^welledi if the sea is at the sanif time high^ ancj 
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Hgitated, tbese meadox^ are still subject to inundin* 
|:ioQ; but that they are (^ontinaing to increase in 
)ieigb( b^ the sediuieij^ts Qf the waters^ 

Sept^ 6th. I spent the morning in Mmbling over 
|he coiintiy adjacent to Charmo^th. At some dis^ 
tance from the lower part of the town, the Char is 
joined by a brook, issuing from a vale between the 
high bills bordering the coast, and the low hills dis? 
pers^d pver the wfiple of the wide space through 
wl^icb (he riyer flows^ Advantage has been taken of 
a part wh^i^e the feet of these di^rent hills appr^3iacl) 
each other, tp raise the water of the brook, that it may 
fall cm the wheel pf fL mill. I cros^d this brook, 
and proceeded along a path over tl^e nearest of the 
low hills ; and after having walked for about an hour, 
I found myself on an eminence higher than any other 
within a considerable distance around. It woul^ 
b|S difficult to find a country which afforded more 
agreeable walks. All the pathi; are through grass 
fields, crossing dales, or obliquely ascending small 
hills ; 60 that the objects, distant as well as near, are 
continually changing their aspect. From the top of 
the eminence on which I now stood, I saw branches 
of the large hills around this lower space advancing 
into it, broken into hillocks ; the whole of this cheerful 
landscape being interspersed with hpuses sitrrpu(^de4 
by trees. 

556. It is thus that, in certain hilly countries, 
inmost all the eternal marJksi pf the great catas^ 
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trophes, which have given to the surface of the earth 
$ts present form, are obliterated from the eyes of the 
/superficial observer ; small asperities have been aof* 
tened by the waters, and vegetation has thrown over 
the whole its uniform veil, which therefore must be 
pierced, if we wish to know the original state of the 
surface ; but in order to comprehend what may be 
thus laid open to our view in one place, we must be 
assisted by observations made in others* In this 
spot, some rivulets, proceeding from the springs 
which shew themselves on the sides of the low hills, 
flow in the intervals between the latter, and gravel 
is found on their beds. Whence does this gravel 
proceed? If, with the view of discovering the nature 
of the superficial soil of the hills, the spots where the 
turf is broken are examined, it will be seen that they 
ure everywhere coveiied with the same gravely com- 
posed of fragments of flint, lying on a soil either 
sandy, or, in some places, argillaceous; it is not sur- 
prising, therefore, that there is gravel on the bed of 
the rivulets. But how does it happen that this 
gravel is thus found in places where it could not 
have been disseminated by any cause now existing on 
the continent?— rthat it even covers in the same man- 
ner all the surrounding high hills, and their slopes 
down to this lower space ?-r-These first circumstances^ 
well considered, lead necessarily to the conclusion, 
that the dissemination of so much ^inty gravel, of 
which even the original source in the chalk does not 
appear, must have preceded the retreat of the sea 
from Qur continents, and must belong to the catas- 
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trophcs and other effects produced on the bottoiii.jrf 
the ancient sea. If, after this, the. sides of the large 
hills be examined, indications will every where be 
found, in all the abrupt sections remarked in iheiu 
at different levels, that, the parts, now ioxvy have be- 
come such by subsidence. In particular, I saw oti 
the inner side of the hills bordering the sea, over 
which I had passed the preceding day, wide,, abrupt, 
and deep clefts, which, not receiving any water in. 
this position but that of the drops of rain, cannot 
have been produced by streams sinc^ the birth of the 
continents, 

557- Having returned to Charmouthaxid rested my 
self there, I determined to walk over the ridge of the 
large hills in the way back toBi^idport, in order to ob- 
serve their comhes more particularly than I had been 
able to dofiom the coach the day before. As I was 
beginning to ascend this ridge, I overtook a country- 
man, who was driving a cart the same way ; and I 
kept pace with him, that I might occasionally question 
him with regard to what I should observe. On the 
slope which w&e above the road, I saw some spaces 
newly brought into tillage, w^here.the turf had been 
takeA off from a soil of (gravel and sdtid, like that 
of the low hills ; and thia turf was laid up in heaps, 
in order -to be thrown over the land at the end of a 
oertain time. ^ My companicm told me that it was 
some years ^ince dua kind of culture had been first 
used ; and that, having proved very advaotagepus, it 
made farther progress every year. 

558, When 
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558. Wlien we were at the height from which^ as 
I said before, the space where the Char is formed 
among small hills appears only a plain with some 
inflections, I asked the countryman whether that 
traqt of land was distinguished by any name : he 
told me that it was called the Vale; that the soil 
of the low parts was very rich, but so soft, that the 
roads were almost impassable in winter, because the 
cart-wheels sunk into it; a character of alluvial 
ground produced by the overflowings of brooks: he 
told me likewise, that, at the extremity of the space 
within our view, this Vale turned round a promontory 
of the hills over which we were passing ; he showed 
me the promontory at a distance, with the village of 
Whitchurch Canonicorum standing on it; adding 
that, beyond this, the Vale rose between the hills, 
nearly to the point whence they began to descend 
towards Bridport. When we came to the village 
of Chidiock, where the countryman was to stop, he 
made me observe that we crossed there a branch of the 
Vale. This is a combe, descending from above with 
very little declivity, and opening sufficiently to- 
wards the bottom to afford a view of the meadows 
of the large space of which I have been speaking. 
A brook, here called Char also, and descending into 
the Vale, flows through this village ; and from the 
point where the latter stands, a large combe begins, and 
descending in a different directicm, terminates above 
the cliffs already described on the west of Bi^idport 
harbour ; a small rivulet passes along it, flowing in 
in some parts through meadows* 

559. I 
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5S9» I reached Bridport at three o'clock ; and 
having rested myself there for a little while after my 
morning's excursions, I took a chaise for my retura 
to Weymouth. Ascending now the slope beneath 
the eminences of chalky I was better able than before 
to observe the lime'Stone strata forming their basis^ 
and the successive terraces under their sections mark- 
ing the different points of their subsidence towards 
the vale of Bridport, The chalky fragments, begin- 
ning to cover the slopes, every where conceal, the 
point of junction between the chalk, and the lime" 
stone, on which, in this region, it rests ; but the strats^ 
of the latter appear again on the slope towards Up^ 
way in the road to JVeymouth, as they are seen in 
coming down from Dorchester. At the village of 
JVinterborne Abbas begins a combe, passing by JVin-- 
terborneSteepleton towards Abbotsbury; and another, 
descending toUpway, begins eAfFinterborneSt.Mar^ 
tin*s. Following the latter, I observed on the roa(J 
many horizontal spaces, extending themselves late- 
rally, the course of which is pursued by the spring 
waters, because their passage is barred by ridges of 
small mounts ; and though between branches of the 
hills of clalk, these mounts consist of lime^stone. Thq 
chalky hills on both sides here descend to Upway, of 
which place I shall have occasion to speak in future ; 
and thence I proceeded to IVeytno^th^ where J arrived 
at nine in the evening. 

• 

560. The Back-water at Weymouth, of which \ 
have already spoken, is a very interesting geological 
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(>bject ; and ad I have frequently observed it, with 
all the circumstances belonging to it, I shall give A 
separate description of it, in the same manner as I 
have done with regard to Portland island. In thid 
space^ originally a gulph, now divided from the sea 
by a slip of land, the small river fFey arrives at the 
level of the ocean, and thus gives its name to fFey-'^ 
mouth. But, before I proceed to describe these 
parts, I shall quote a passage from Mr, Plajjfair^ 
p. 368, relative to this general object ^' The mouthi 
*' by which rhers on bold rocky coasts discharge 
" their waters into the sea, afford a veiy striking 
** confirmation of the conclusions concerning the 
*^ general system of waste and degradation which 
'' have been drawn above. At these mouths we 
'^ usually see, not only the bed of the river, but fre- 
'^ quently a considerable valley ^ cut out of the solid 
'^ rock, while that rock preserves its elevation, and 
'^ its precipitous aspect^ wherever it is not intersected 
'^ by a run of water. No convulsion that can have 
'' torn asunder the rocks; no breach that can have 
** been made in them, antecedent to the running of 
'^ the waters, will account for the circumstance of 
<< eoery river finding a corresponding openings by 
'^ which it makes its way to the sea; for that open* 
'^ ing being so nearly proportional to the magnitude 
" of the river ^ and for such breaches neoer occurring 
'^ but where streams of water are found.** 

561. If this were actually the ease ; if the valUes 
through which streams of water flow to the sea^ and 

the 



the mouths by which they discharge themselves m 
bold rocky coasts were really nearly proportional tg 
their, magnitude; these would bp strong confirma;- 
tions of Mf . Flay fairs system : but nothing is mor? 
contrary to facts ; and indeed it was this passage of 
his work, so particularly calculated, to produce a 
strong impression on the minds of his evaders, which 
^ngqiged me to undertake these Travels, with the view 
of enabling, myself to gjive detailed descriptions of the 
pbjects presented, by .Mr. Plfiy/'air under this general 
form : he cites, it i3 tru^ , some particular examples 
on this coast of England^ in Devo^ishire md Corrh 
wall{ and I shall extract what he sfay^ of these when, 
in the course of piy /Travels, I shiall con>e tp the 
places; but I shall previously haveocqasion to de- 
scribe the mouths o^ many other rivers^ not less, in* 
teresting than those adduced by him, for tbe determi** 
nation .of this great point in geology. 



J)escription ,of the anfiknt Gulph at Wey^viouth, 
called the Back-watejji, and of the course^i^ihc 
River Why. . . 

569^. In the great catastirophe which produced the 
present bed of the sea; a mass of the sunken/^ra/a re^ 
mained at the level of the water,^ andfpr4[nad a bar be*- 
fore two gulphs, produced by thessuijie catastrophe, widi 
very irregular subsidences of the strata around them. 
This submanne bar, beginning from the fo0t of the 
hills on the N* £. of JVeymutht es^tend^ .b^afbre th^se 
; . ' - * gulphs, 



95 

gulpRs, -separated by the promontory ali^eady men- 
tioned over which passes the road to Dorchester. I 
shall describe, in the sequel, the gulph on the N. E., 
^hen I'thall proceed farther along the coast in that 
directibnvlbrthe present, I shall speak only of the 
ether, * Wiiieh, QX'fVt^maaih, is called the Back* 
water.' ' ' . ' \ 

5^3. lliis itdmdrine bafhdiS produced ort a small 
scale, Within a space of two miles, especially on the 
N..E. t)f ^hich lam not^i ptfesent speaking, a pheno- 
menon of the same kitrld vl^ the Chesil bank; the waves 
have raised the gravel on it ta such t height ad en* 
tirely to separate both these gulphs ftotn the sea. 
Which being shallow in front of the Bticfc-rtatery this 
Slipoflandhas been here much widened ; all the gravel 
having been carried to its upper part by the waves, 
they have left on the side next the sea a strand 63m- 
posed pf sand nearly pure, extending under the water 
with little declivity, and becoming very bi^oad when 
Ihe tide is out : hence it is that Weymouth is so much 
frequented f6r sea-bathing; because, besideis that it 
is always easy, with a horhe, to dtaw the batbing- 
hiachines as far into the^ sea as is nfecessary, this 
strand aifords a very agreeaible ride or walk- for those 
to whom the sea air is salutary. 

564. It is on this part of the beach that the small 

town of Melcomb Regis is built; and by the wells 

Ynade there, the base on which this beach has been 

formed is4cnown. ^Those- who sink these weHs, first 
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(^ through the gravel and sand accuinutate<l by thtf 
waves ; and immediately below these, they comef ttf 
the same soil that covers the hills and the promontory 
beween the two^gulphs ; namely, sand of a different 
kind^ mixed with gravel : in this is found i^^ fresh 
Witer descending from the hills, and retained by the^ 
eontinuation of Uie argillaceous strata, which appear 
in the promontory below those of /ime-^one, and which 
I shall soon more particularly describe* This is the 
same indication of the prolongation of the cof{tinentai 
soU beneath the waters of the sea, as was found in 
sinking a well at Amsterdam^ (described in my first 
geological work;) where, after digging through a great 
thickness of new ground, composed of sea-sand, and 
the sediments of land-waters, the originul bottom 
was reached, consisting of the same sand with the 
surrounding hills ; and there was found fresh-water^ 
following the sandy strata* 

665<. At fVeymouthy the tides ascetid Into the 
enclosed space through the channel in which the poit 
lies; and before they can return by this narrow passagei^ 
the greatest part of their mud is deposited within, e^ 
pecially when the Sea is agitated without ; and, tfovA 
the same cause, the sediments of the land-waters 
have also been mostly detained here. By-thescf 
means, this original gulph is already so far filled up^ 
that, as soon as the tide begins to retreat, islands 
covered with plants appear in it) and at low water, 
the whole space is dry, except the course of the IVetf, 
and of some rivulets which here join it. ^ 'The first 
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ye^t thiltl Was it tVeymouth^ a project has been 
formed of excluding the sea enth-ely from this space, 
by opposing a dike to the return of the tides, with a 
sluice to let the land-waters run off during the ebb : 
this would have produced a great extent of good mea- 
dow-land ; but tiie execution of the project was pre- 
vented by persons better informed on the subject of 
ports; the narrow channel of this port absolutely 
lequiring the return of a great body of water, in 
order to carry away the mud deposited in it by the 
ascending tides* 

566. Nevertheless this space will be entirely 
filled up at last: for that which happens in all 
astuarieSf whatever be their breadth, is evidently 
here taking place ; I mean that the sediments of the 
waters, as well of the sea as of the land, are the most 
rapidly accumulated at the most remote extremity ; 
because, when the tide retreats, the water, in that 
part, only sinks, without having any current which 
can enable it to carry them along with it. Thus in 
the Back-mater J at the point where the fVey enters, 
a great extent of meadow-land has been formed, and 
il still increasing. Thb is a great proof that the sea 
has not excavated the g^lphy which it is thus tending 
ofk the contrary, to fill up. The same proof exists 
irk all gulphs, without any exception, to my know- 
ledge, though I have observed a great number ; and 
iu most of them are found at the same time indica- 
tions of the real cause of their production, namely, 
greater subsidences in the adjacent parts of the coasts, 

H mani* 
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manifested by tiie state of the strata dn thek border^^ 
If I had made every where these detailed obsierva* 
tion^, they would Jiave wearied my readers, awJ 
taken up too much of my time ; but my different re*- 
sidences at IVeymouth having afforded me the op-- 
portunity of making them around this ancient gulph^ 
they may here serve as an example with respect ta 
phenomena of the same kiixl on a^U coasts. 

567. The promontory of the hills descending to- 
wards the slip of land occupied by Melcomb Jtegia 
is abruptly cut down on the side of the backrwater ; 
and with thi» part I shall begin my description of the 
circumferences of the last : it may be waU^ed arouiKl 
9;t low water, except in the same places where there 
qxe streams. I have visited its various parts at dif-* 
&rent times, but I shall here give an account of the 
complete circuit. 

568. On entering this space by . tSfxp side of the 
above promontory, a large cliff first presents itself^, 
exhibiting the sections of the argillaceous strata i 
the shore below it being formed of the same strata^ 
containing ^r^ grypidtcsy and lihose cmeretion^ oi^ 
a spheroidal form, which I have elsewhere described* 
Here again I tried these concretions with aqua fottia^ 
in the stratum itself; on the , concretions a great, 
effervescence was produced, but npse in the matter 
of the stratum around them. This. cliff is succeeded 
by the lower part of the comber bey(»]td j*kich the 
strata of a higher cliff show already somie di&rem^;- 

but 
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but a still greater appears after passing the bottom of 
another conibcy at the point where the cliffs tura to 
encompass the head of the gulph. In this part the 
first cliffs, becoming gradually lower are composed of 
the same kind oi argillaceous strata ;, but, instead of 
the large gryphites, they contain an immense quan- 
tity of small ones of a different species, such as I have 
already described, §. 516, but on the top of the hills 
near Fleet. Now at the low point of which I aqi at 
present speaking, as well as on those hills, the lif/iC'- 
stone strata succeed the argillaceous, without any 
change of level ; for, as I followed this shore, after 
I had passed before an inflexion of the soil crossing 
the whole promontory to the opposite mlph, Ifound 
also the same lime-stone strata containing large cardia 
as I have described on the top of these hills. Here 
then we see an evident sign of subsidence ; since the 
latter of these strata so well characterized, which, 
on the ,hills, cover in various places the argillaceous 
strata, are here by their side at the level of the sea, 
and even form its bottom in the gulph, where I saw 
them at \ovf water, when I found abundance of 
nuclei of those large cardia on them as well as in the 
cliff, which was very low. We find, therefore, down 
to this level, the lowest of the continent, the effects 
of the angular motions of the strata during their sub- 
sidence, and the disorder resulting from tliosc motions 
at all levels; and this serves us as. a guide even 
beneath the waters of the sea, and leads 'us to com- 
prehend on what base rests that abundance of sand^ 
which, as I have explained in former works, and par- 
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ticularly in \h(^ Elementary Treatise , §. 272, was fl&6r 
last of i\ie precipitations produced in the primordial 
liquid. The hill above the latter cliff is composed 
of the same thin lime sto?ie stj^ata ^^ hich I have de- 
Scribed at the top of the higher hills, containing 
nuclei of small chamde and anomia with their 
shells. 

^<). Aftef passing the village of Radipole, where 
the river IFet/ enters the gulph, and crossing over to 
the side opposite to Melcomb Regis, all the hills 
\vhich form this turn have their upper part covered 
with fragments of the thin strata of lime-stone, while 
their foot at the level of the shore exhibits the 
stratum containing the large cardia. Then, beypnd 
another combe, always a sign of rupture and subsi- 
dence in the strata, a great change appears. The 
fiottom of this combe, into which, the tides at first 
entered, has been filled up sufficiently to be covered 
^ith gr^sS ; and w^hen I crossed it, a dike had been 
J)e^un to enclose it, and prevent the return of the 
ticJes, v^ith a sluice for the passage of a rivulet at low 
water. TJow the opposite side of this combe consists 
oi argillaceous strata, which likewise form the shore^ 
aiid in which the large grijphites are found. 

570. At the extremity of this low hill, the gulph, 
here turning towards the port of TVcymoutk, has for 
some time had a large space separated from it by a 
dike with a sluice. This space is covered with very 
good moadows^' and the dike is* in no danger from 
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(ite'i^acks of the exterior water^ being proteeted by 
forelands^ as, in Hohttin^ the new knds are called 
which continue to form beyond the dikes. This dike 
lead$ to the foot of the bills borderiBg the port of 
iVeytMuthy whence a bridge crosses over to the slip 
pf land on vvhi(sh stands Mekomb Regit. 

571.1 have now to ispeak of the river JVey^ «vhic{i| 
as I have 3aid^ enters t^ie gulph at the point where 
the village of Radipok is situated^ There a valley 
opens, worthy the attention of Mr. Planffair j vwho 
may judge whetlier it is conformable with the idea 
^pressed ill the passage last cited. This opening, 
ivhich was t\i^fmuth of the river to the sea befare the 
gulph was separaled from thi9 htt^r by the slip Df 
land of Meloomh Regis,, is in an intersection of tibe 
hills of kme-stom borderii^ this part of. thj^ gulph ; 
and the "oaUty wherein th^ civ^r flows e^itnds itself 
above:, let us then examine whether t^is va/^ tuid 
its optimg are ^wr/jK pr9portm<H to the vnagmtuie 
of fHrivfir; a point <tf vhieh i^ wilt b^: .ttiay to 
judge fr^m th^ fpllowiiigii^iiQriptioQ* .: . .>.-:. : 

■. ■'• • - '. ' ..!■■".- • .. ' ■ . ' ' 'i ^ "^ 

. 57% ^At BadiipQle, withiti tb^ openiDg^ by whidh 
,the /^j/ issues foirtb between the fedkof tl)e biU^> 
here .approaching each other, the Ume-'Stime strata ajre 
Abruptly cut off; so that the river would fprni a 
natural cascade^ were it not that adyantagB ha^bc^ 
taken of this circumstance lo make it fall on the wheel 
4f a miU» Above this openii^> t^ liilits' qq : both 
f ^es^ all heing intersected with aimb^^, fi^tir^ k$ssk tp 
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.$ 'considerable distance^ and in this maimer eizKi^om* 

i paaa a large horizontal space, covered with meadows 

' <m ^n alluvial ml. The river has. preserved for 

, itaelf a channel in this new soil, .which b seen oil its 

^.ides ; at the extremity nearefet the gulph, thcj.atreeuh, 

when ofitaxQmmonsize, flows about two fee^ below 

the level of the surface ; but, in advancing up the. 

few/lfey, which is about four miles in lertgtb, thi§ d^pth 

^is found proportionally to increase : now in the whpte 

space there are few pdrts where the chsmtiel of tbe 

river may not be leaped over. 

573* Besides this natural channel of the /f^^, an 
-artificial' ctoe has been m'ade, by which a part of it 
•isied along th^ foot 6f the hiHson its krft bank, for 
vtlie purpose- of watering -the meadows in timies of 
. drought; iilobsepvifig the sides of thte chamib>, it is 
^iseen'tO' Jifave been cut thtough the rubbiish 6f the 
-lime-«toi!e'vip^hich covers^he higher slbpes.^ TbehiUs 
^hemSJplves furiiish v^ry Iftjtle water, except in rainy 
(4e(»ons^ titers are only a -few springs in the sid«s of 
their combes^ and th^ watery 6f these a^e led to th(^ 
river by small channels cut through the meadows ; 
^but maiiy df t!^m are dried up in sumnfter, though 
' dm^in^ -gi^t mins^ or when the snow is mdting, 
^tbeee tiDeadows are overflowed^ and additions arb 
^xiMEde to the hei^t of their soil by the fr^sh setliliientg 
^deposited Ob itt ' - ' 

' 574; The slope of ' this wide valley is so inconsi- 

^derafale) thdt art" has been ^nec^seary t^ nriaka tk^ 
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At^gc laf any use fer mills; thera is one in the village 
of Nottington, to which the water is brought from a 
great distance in a canal cut almost horizontally 
along the foot of the hills, in order to produce a fall. 
Farther on in the valtet/y there is another mill of tlie 
same kind, on the right bank. Towards Brodeway^ 
a village beyond this on the left bank, the hills on 
tluit side rise and acquire gieater breadth, . and a 
brook descends from them which turns another mill. 
^e valley then contracts itsejf, till at last it termi- 
xiates at XJpway in a perfect cul dc saCy being at this 
€nd encompassed with eminences. It is here that 
the river TFey has its origin ; it issues from the foot 
of the hills, of which, as ' we have seen above, the 
bases consist of strata of //w^-^^o/ie, and the summits 
of chalk. The two first branches of this river come 
out near each other, from the bottom of a slope of 
rubbish, where Ihieir issues are secured by brick-work; 
4 little way below this, other, similar springs arrive 
laterally to join these ; and. their waters are collected 
in an artificiar reservoir; whence they fall on a mill* 
wheel. 

575. 1 have now desicribed the whole ^pace through 
which the river JVey flows, from its source, till it 
arrives at fVeymoufh. . I have entered into all these 
details, because this is a place very much frequented, 
and one that comprizes, on a small scale, almost ali 
the phenomena observed on the course of the largest, 
rlversy from their origin to their mouth ; as will ap- 
pear from my descriptions, though less circumstftn- 
tial, of a great many other rivers, which ' cfischarge * 

thepi- 
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themselves on ^i| sou|l(Qrn <;oast QfEngbfnd. \ 
shall now resume th^ account of jxiy travels, begit^t 
ning with the other ancient gulph. already ipe^|;ione(L 
on the JVeymouth coast 

Excursion on th^ Cp^t veqr W^YJ^oyxn^a the 
" !' ' ' ' • • jiast. 

Oc^ 2f?. 1§04. S^ttin^ out fropa Wey,mouth •» 
eight in the morning, I went first under the extremitj 
of the promontory, over whiqh lies the road to Zfef- 
ohester. Beyond this cape, l^egins the part of th^ 
beach mentioned above as the most nearly resenibling 
the Chesil bank, it being broad ^ncj high, cpmposed 
of loose siliceous gravel, ^nd rising as much above; 
the lands enclosed by it, as above the sea at mjddlet 
tide; from hence, this beach is e^^tended p, mile 
farther to Straton pointy where the coast tyrns tot 
wards the east, following the direction of the hills 
which on this side border the ancient gulph nptf 
filled upi 

576. No stream arrives within this spape, whipl^ 
receives only the waters pfsom^e springs, and the 
rE^in-wat^rs immediately falling h^re • and on th§ 
-surrounding slope^ ; these waters cpn^inijing to raise 
the horizontal soil by their sediments. This space is 
covered with grass throughout ; but no good meadows 
are as yet formed on it, except round the foot of the 
bills ; the middle part is still marshy, because the 



r^ip^i arp mpstly jiepositcfci before their wf^ trsi¥e» 
§0 far : .I#aw, cattlei hpweffr]^ grazing )ajtbi»sp%Gei 
l)ut I 4o ^t siappG^e tVat tiiey jreixmiQ b^flfts^ui^itig 
the winter sf^on. '{'he wa|^8 h^yerpc^icti^ed/or; 
themselves tyva ph^oo^)^ 4cr^^B the>l|eac)),7<IP^ ^<h 
wards it^n^idcilei tl^e pthj^r is^^r Sfra(^i.ppm(.i,t!^e9^ 
are^secured by hnckT^o|ik| ; aiui . hap^ sliiice;, .fx^ibi^ki 
are kept.^biiit w^en tl)e 4f2a,^is: yery ;.bAgl\* .JSjX t)^ 
extreaiitie$,9f t);i^ brac^hgdHof ^le b^lla b(f|C# termii^ 
ting were cliffs, at the time ^n^ . the gulpli /was; fyr$t 
qccupied .l?y the sea; tbjs ia evidpifl; fipm. their 
fpfrm,* bujb ,they are pQw ,](^ticed ioto . $]pp69i • fupd 
©ov^refl with gra^s^ . : : ♦ > . . .; i 

577. I entered Xl^\^ space, ; by the >»ifte,>ffify tb)6; 
prpmontory Mchich divi4f3 ib from t^e ^^ac^^jlip^ 
4long the jfoot ef ti>^fepr<>pv)ptoryj I.i^ff^- ?; ditch, 
parrie^ on in the line of its junction with the horiaxuir' 
tal ground : here the original land is itself very low/ 
a^d in in^adows; itf)d,aBipaJl dik^is kfme^ .^r^^^ 
edge, with th^^afth t^npftt pf,)the ditcl^, PTJ^'^^Wy 
to secure it from being inqpd^^^ by^ tj^e ae^ i^l^^^t, 
4uripg tenipe^ls .^t the-tif^qof tbie^}iy|i^st sj^ring. 
tjdjQS,- thp ^^ves passover t^e^ natui;alvdil^^ ^Cgravelj^^ 
on the coas^t: indeed it is evijdenj^'fhat^.this. sonae*^ 
times happeqs, from the n^turer of, tb^ jgra^ in thev * 
njarshy part.' : t , *' - v . i 

578. ilh^side pf thehpj, FWchI was thus follow^, 
iqg, is at tii-st qcwapqijed of argillaceom str^ta^ ^^^H: 

as 



iR-Hs oppbilti^-iside ttf^r^^he Back-water; but in 
tiiese 1 found large ^strea, with both their valves 
v6ty taV^bicb are wt 'in the strata on the othe# 
ikie;*aisd^i9 piocaeds from the inclination of their 
mw^, >«i^her^y diiS'erent ^rVi/^ are brought to the 
saiMl^vel^- Hefre again I observed Chat change in 
flie natuy^ <)f tiie ^rato^'^hich I mentioned in ^. 569 : 
Ae iriflexieti, there described as passing across the 
^remotHory^ appears alsa on tins side; and the hill 
rbing beybni^ it, is composed of strata of lime-stone^ . 
as it is oh toe Back-water side. These hills encoro-' 
pass'the bead of the ancieifit gulph of which I am 
speakings and descend, like* &e others of the same 
kind, in successive terraces. So that here; as well 
as around the Back-water every thing bears the 
in^res^ioWof the angul^ motions of the sti'ata, in the 
silbisASfeitee ^f these retreating parts Of the coast; 
^nd' thiii will be seen to tor^uiue along the exterior 

" ^f0. *rhe bank of gravel is very broad tLvSiraton 
pigiiay'iiii^nce it is continued towards th« ^st,- forming 
a 'wide 'beach in front of the clMfe; these are at 
first lowi and iottjposed' of strata • of marly in whidh 
I sawidr^ dii^y wifli one valve concave and the 
oAercottvcxi" Fallowing this first part of the clilft, 
!f'ttime to 4 iiape/ wheiip, tlrey rise to a greater 
height ; the soft marly strata there pass undtr others 
of stone-marly like those described §. 497, in the 
ifcost elevated part df Poritdnd islandy and the strand 
ii covered with the lentitular masateswhich are formed • 

by 
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. tayeirosioh in strata of that fciad>i.and*are fron some 
inches to isome feet in diameter. I ascended this 
.cape, and in the projaoting masses, I aa^its strata 
descending behind, and rising tcmards the ^ea v they 
^cease at a point where the cliffs are interrupted 
,by a recess, called iSit^^^em boat covCy because «tbe 
'neighbouring fishermen lay up their boats there. I 
wen( down to this cove, and then reascended dnt^e 
jeast of it, where the cliffs begin again with> the. same 
MratCy which, abruptly cut on the land^sidis^ nseto* 
.nyards the east, according to the direction of the 
xoast . •. . , /r- 

Li 580. Proceeding along the top of this cU£f^;Ifonnd 
iitt:utctf' towards a eombey which extends itself laomb 
'iway inland, ^vithi all the marks of a partial mbtidence; 
ftfaamasscil of the broken ^/r^/a descending in snccea* 
"si^tten^aces tor the beach, l^tili very wide.. I went 
>dQwn on. this teachy composed of silices of die same 
Jdiid as tbo3e'of(the CkesiLbfinh^ but all the different 
sizes, which I had found in regular successifm on the 
latter, when I had followed it towards the west, are 
iiere mingled} tbgethet.: This gra^li«i3;^te{l In a 
Veryisihgularanannercitbe waves, bmaking odt t^ie 
beach, castm^ its smaUest. masses onttfae^rocks^ Mtafo 
projecting parts of which retain them; andlsaid^ 
m several placesiilittle .heaps; < appearing ^as if haodh 
falEi of thegraval of the ChesU4ank^ne3T Abbatsiury 
had been thrown^ or sme^l basket^ of it emptied 
there* - ' .■'.,. 

581. This 
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"^ 5St. This beach ends near another cIifF; and heie 
the ^hore is formed of the planes of calcareous strata 

• trbich haf e subsided, sro that the grav'i^i cannot lie on 
St: tbese strata pass under the water, "with an inclina- 
tion of about 45* : those in the clifF* descend also 

tbn-ards the sea, but they incime' more to the east, 

and are therefore seen to pass Sfuccessively below the 

' leveLof flie strand. This is an inclination opposite 

^toi^atof.the strata in. the cliff preceding the c(nnbe 

*above»*nientibned. Examining the ^/r/ar^a in the cU^ 

• as, in my way eastwiard; tiiey successively eame dowA 
to the shore, I could not, for a long time, find any 
.marine bodies in them, though on the shore lay masse$ 
lisontaiiihg the same cham^^ with transverse tub^cu* 
lated lines which I had observed at the extremity of 

;the promontory of JVejfmouth, in the /same kind of 

• itone^marl : I did not at first distinguish^ the stratum 
whence these masses had fallen ; but^^hen at iasi it 
came down to the shore, I was able to follow it back 
with my eye in jts oblique accent to tiie top t>f t^ 
cliff, where it is cutoff. : • ^ 

582. When I arrived' at .the points 'trhei^ liiose 
of the stony strata, which, iti their focmatioa had 
been the. uppermost, disappeared un^er the shores 
the borders of the sea offered nothing to niy yievir 
but heaps of masses of foliated clay, fallen from^a 
great height; and passing onwards, 1 came to a part 
where there bad been suth a descent of these masses^ 
that they formed a cape, round which I could not 
have passed, had it been a little lat^r, because the 
. tidf 
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tide was rising. Beyond this cape, the aspect of 
the coast was changed ; the shore beinig so much 
covered with blocks of limer^tone^ that I had some 
difficulty in following it : in these masses, I found all 
the kinds of strata which I had before seen in the 
cliff; but they could not now be distinguished abov^ 
as th^ cliff was here reduced into a grassy slope. A 
little farther, there is a part .of the shore where the 
blocks are almost' buried in a gravel composed 
of silices and calcareous fragments, like that at 
the eastern end of the Chesil bank near Portland is^ 
land. 

583. From this point, I saw to the eastward a clifi^ 
' in which the strata of limestone again change their 
inclination, rising from under the shore, and ascend- 
ing towards the east ; at some distance beyond, they 
cease, being abruptly cut off; and the following cliffs 
consist of argillaceous or viarly strata. I was afraid 
that I should not have been able to go any farther 
along this coast, because the tide was already very 
high, and I had before me a promontory of these 
soft strata ; it did not however, stop me, because the 
dryness of the weather permitted me to pass over 
some part of it ; and beyond it, I perceived the mos^ 
striking symptoms of great catastrophes. Such ob- 
jects ought to be seen, in order thiat a just idea might 
be formed of the manner in which the strata were 
broken and overturned, on the borders of the new 
continents, when, by the subsidence of the ancient, 

the 
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the present bed of the sea was produced : oi thiff, 
however, I can give only a general idea. 

584. There is, in this part, a great corhbe, where 
the different kinds of ^trata^ overturned by subsi- 
dences successively more and more considerable, liave 
changed their relative position from the top of the 
hills, down to the level of the sea. At the bottom* 
of this combe there 15 another cove, where the fisherr 

,men lay up their boats; this is called Osmington 
ndU cove, because a brook, which turns a mill at 
Osmngtony formerly came to discharge itself here; 
but its course is now turned to a different part of tt^e 
coast. I prck:eeded to the point where this brook 
fidls, in a sheet of water, over the edge of a section of 
one of the lime'Stone strata which I had seen in the 
preceding cliffs; this stratum contains large thin 
ostrea arid a quantity of tubes of sea-wonnis. This 
mass of strata^ having sunk down, has been broken 
off jn the front J part of it remains on the coast, 
ivhere it ihews its section ; and the shore itself i^ 
formed of the part separated from this, its inclined 
strata passing under the water with many fractures ; 
visibly pointing out what is become of the rest of 
these strata, which originally existed at a higher 
level, W'hen covered by tlie ancient sea, namely, that 
it now forms the bottom of this part of the present 
sea. 

585. Here T was at last stopped by the tide, ready 
to cover this shore ct)mposed of rocks, in some places 

broken 
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brokeiu I regretted H; bedause I fotr M the eait m 
higher cliffy the first part of which appeared to me to 
consist of the same strata of lime-^tone as the spot 
that I had already reached^ while a little way beyond, 
after an interruption, rose high ckeUky cliffs: in 
front of the former, the whole coast was bordeced 
with large masses of stone. I could have wilhed to * 
observe the relative positidn of these two classes of 
strata ; but the tide allowed me time only 10 retara 
to the cove which I mentioned, in order thieiice M 
ascend to the top of tlie diffs : there I ibrtunatdy 
met with a fisherman, who at firft assisted noe in 
climbing ; but when he saw that I was fatigued and 
much heated, he invited me to rest and refresfti my« 
self at his bouse, which was at no great clistluMse ; 
I gladly accepted his <^er, and he and hb wife 
shewed me much kindness* 

586.. From this house I saw rising on the eastward, 
att some distance from the sea, a hill in the fonn of b 
cone, covered with grass, at the top of which I per« 
eeived some chalk-pits; and when, having suf- 
fidendy rested myself, I asked the fisherman whether 
I could reach its summit, he was again so kind as to 
go with me, and to show me the way to avoid a combe 
lying between that hill and his house. He then left 
me, and I ascended a slope forming several terraces, 
where the strata do not appear, because they ai*e 
covered with rubbish and very tiik:k grass ; however 
I could distinguish the point at which the chatk be* 
gins, the ^ass being ^lere much skMrt^, and the 

acclivity 



iieeimtyinore rafjid. I wetif to some bf the pii^ 
where, the^ chalk is dog. for the purpose of being 
spread over the fields without burnings as is customary 
}n this part of the country* I entered the deepest of 
the, excavations, which wa9 carried on to tlie strata 
tbemselvea; but they were so much broken, that I 
could not judge of their direction. This mass of 
chalk has remained insulated in this manner, at a high 
level, because the rest of the mass composed of 
various : strata, has subsided all around ; the whole 
having faUen down in the greatest confusion. The 
top of this lull is of some extent ; and it slopes down* 
wards on all sides, especially towards the east, where 
it pai tly forms the side of a large combe^ m hich, ar- 
riviag at the coasts divides the clifis consisting of the 
UmerStone strata, from those pf chaUc rising to a much 
greater height on the east : a brook, formed by the 
springs oozing out of the sides of this combcj flows 
along its bottom, and arrives at the sea in thb wide 
interval. 

687 • . Those who shall observe many coasts with aa 
' attention equal to that which I have bestowed on this, 
%nd shall consider every particular circumstance b^^ 
longing to them, asid to their connection with the 
neighbouring lands, will find it impossible to retain 
the persuasion that vallies have been formed by the 
lection of running waters^ and steep coasts by that 
of the sea ; for they will perceive that all the pheno- 
mena of coasts concur in supporting the opinion that 
the present bed of the sea has been produced by the 

suisi- 
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tuhsMcnce of a great part of tt* sutface of tift ^obe, 
foll6\ved* by different catastrophes on the borders of 
the parts becoming, at the same time, the cmitinents; 
5o that, whenever the original bottom of the new sea 
can be discovered, it is seen to be formed of the 
masses of the stratOf which were broken off on its 
edge, and subsided to the nearest point of the new 
bed of the ocean. 

588« It had beeii my intentioil to return to fFey^ 
ffUMith over the hills at some distcoice from the coast; 
but it was too Utefor this when I came back to tiie 
house of the friendly fisherman, from whom I learnt 
that I should have nearly eight miles to walk that 
way ; whereas it would be but four along the top of the 
cliffs, by a path which he pointed out to me, and 
which 1 accordingly took. I did not, however, give 
up my project of observing those hills, but reserved 
it for another excursion. The path shown me by 
the fisherman lay over the downs; but he, being 
himself accustomed to it, unluckily had not thought 
of the probability that a stranger might miss it : I 
found it very agreeable at first, and so it would havt 
continued all the way, had not the night, which came 
on with a cloudy sky, proved very dark. With my 
ntmost care I could then no longer discern the path, 
it being but little beaten ; and wandering out of it, I 
came to many obstacles which embarrassed me* For 
a. while, there were occasionally people on the downs, 
who led me back into the path ; but having walked 
on for some time, as it grew later, without meeting 

I any 
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«iy tto%, I trAt>d«Pdl 80 fair but (rf tl* wsty, that 1 
carfte to the edge ctf k |)feci|^iee> which I percetved 
but just in time to save anyself from falling down it. 
Not knowing theti how to proceed, I had recourse 
to loud cries ; and fertuniaitely t was heard by a 
inan, who answered tb^tn, hastening at the same 
lime towards me : when he fcaftie op, I told him how 
I was circumstanced, and whither I wanted to go; 
and immediately, taking my hand, he led me by a very 
"Atep path, which I could scarcely distitiguisb, down 
li eombe tcrminatiftg at the shore; where he assured 
toe that, as the tide was now out, I might proceed 
^flder the cliflfe, without any obstacle, to Strat on pointy 
beyond which the road was known to itie ; we then 
wished each dther good night, and parted, but with- 
out having deen each other's faces, on account of 
the darkness. Ttom Straton point 1 had still two 
miled to walk, chiefly over the loose gravel ; so that 
it was tiine o'clock before I arrived at JV^moutL 
My plan having been to visit all the eastern coast 
^ D&rsetshirtj I executed it in two different excur- 
sions; undertaking the first of the sea few days after 
the walk whicb I have just related* 



Journey from Weymouth to Lymington and the 
IsjLE o/* Wight. 

Oct. SM. 1804. I set out from Weymouth at ten 
in the morning, and my fir^ stage was to Dorchester^ 
lit eight mfies distance; because one of my views. is 

this 



Chis Jotinley was to cfbserve tiSB teterioi- toixrie of tiid 
waters arriving at the sea iii the parts which I At^ 
signed to visit, namely^ the eastern extreiinity of th« 
Dorsetshire coast, where the gulph of Po(fie is, tad 
that of ffampshire as far as the Isle of Jfjgbt ; for 
the latter being an island neat thcl coast, like that of 
Portland, I was desirous thoroughly to understand 
its nature^ arid its relation to the'iieighbourbg land^ 
I have already dei^cribed the rtdges of hii}^' fit^om ff^ey-* 
mouth to Dorchester i I lihali ^^erefore begin iDy«c-t 
tount of this journey at the latter place. ' 

58£f. The town of Dotdhestet Is built on the slope! 
of VLchdik hill, desiiending down to the edge of a targe 
vale covered with meadows, through i which passeB 
the small river Frcomi, continuing its course hj 
fVareham, into the gulph x)f Book. That the abov« 
mle has not been excavated by Ihe rker^ is her^ 
very evident; the meadows beii^ in thb ptiit bo wide^ 
that, from a great way above D^rchester^ the Mream 
divides itself into two brancfaes ; one of these pftssitig 
along the* foot of the hill on which the town stands^ 
lind the other a^ar the opposite hills at n considers* 
ble dbtaace. I saw the water here vdfy iimpid^ 
flowing over a gravelly bottom, cpvered witiimqusSic 
plants, an accumulation of earthy particles on tiit 
gravel appearing on the sides of the ctirrent; wfaidi 
is the case with the beds of all rivers preterving iteiir 
courses through their own alluvial sbil^ as will be 
«een from other examples : this^ stream u sublet to 
great overflowings, because, ki iti common state, it4ft 
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ibf tried by the spring oozing from the slopes turnecl 
towards it of a great tract of hills; so that, after long 
rains and the melting of snows, all the additional 
waters run down those slopes into the various chan- 
nels of the river. From this, however, nothing more 
has ever resulted than the elevation of the soil 
throughout the whole extent of this wide vale, which, 
at such seasons, becomes like a lake, wherein all the 
earthy particles brought down by these waters arc de- 
posited ; the greater part of the cunent continuing to 
occupy only the channds within which it is at other 
times confined; 

590. After having made these observations around 
Dorchester^ I left it at three o^clock for Blandfordy 
sixteen miles distant from thence. Most of the hills 
over which I passed are covered with a very deep 
loose soil| formed of sand mixed with siliceous giu* 
vel. On these appeared, as it does on all hills, the 
difference pointed out in the Elementary Treatise^ 
aiAi in the introduction to thefte Travels, with respect 
to the situation of the gravely between tlie places 
where it hacs certainly been diffused by running wa- 
ters, and those wbei^ it is found out of their course. 
in soils really composed o{ alluvial land, the gravel, 
ms has just been seen, occupies the lowest place, and is 
iCovered by thie sand and earthy particles; but on 
•tbese hills it is coostantly on the surface, or in strata 
interposed between dthers of pure sand ; a circum* 
Sbmoe whidi indicates a quite different cause of dis- 
jBemiiULtigi>i.and caamot have been ottherwise produced 
'. \ . . than 
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than by tiie Bgkati<m of the water on the faotton* 
of the ancient sea. These hiils are thamaeli/^s of 
different naturea; on some of tiim, this loose 
soil is very deep, and without any appeanuice of 
ehaUc ; but, after passing many of this kbd, I ar* 
rired on one, resembling those in the neighbourhood 
of Dorchestery where the cbaik^ coming up to ^ sur« 
face, is covered only with a thin turf on the vegeta* 
ble soil. In various places where ^ Siur&ce was 
opened, I saw great qi^antities of flints^ mingled 
with the chaik down to a great depth : the chalk is 
here taken out to be spread over the fields, and the. 
tints are used for gravelling the road 9il the way 
from hence to Bland ford; some of them are very, 
large, and require to be broken for this purpose. 
I stopped at Blandford, and spent the night there. 

Oct. 9th. I employed part of the momii^ in visitbg 
Ibe banks of the small river Stour^ which di^charg^ 
itself into the sea at CAri^church in Hampshire^ 
This river flows liy Bka94f(^d with ft tranqufl course, 
tbrou^ large meadows, fc^rmed on a soil levelled by 
the sedimmts of its inundations; and the hills sloping 
down to thMe meado^ws are covered with wood : so 
that h^e is ag^un anVer which cannot be supposed 
to have escwated.the vfdley wl>erei4it flows. 

591. I had trair^lled thus far in ppst-phaises; 
but, that \ »might be tiie better able to observe the 
countrj^,! hired, at this place an open one-horse 
chai^, with a guide, for the remaimng part of my 
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nmj^tn'Iymagtim^ In passing over the hills^ I bad 
often agai» a view of the JStour ; it has attacked, in* 
8Mae pi»ces^.th»ft>otof the hilk on its tiorders, and 
hasca^i6|Bd<);b6ai to truit)Mfe idonn;; but it h^ no| 
frsMpCfrted to a ^e«^t distance the earthy particles 
iii^biek tt' has ik^% pacried ^^vay, for they hare 
been depcj^ited wtierever it hai found wide spaces ii^ 
the vatHes; ^aikd^w these sediment are forined me^-i 
dows, lik^th^ near Blam^ofd: many of the cHffSy 
^ %Bt produced by t^is actiop Q£tb^ stream^ ^e noir 
yedncedinte^ slopes, and covered with gi*ass; s^nd those 
stiU eriimtfling' down will arrive at the same states 
i^rhen^Mer, by^beir retreat; tbeqver shall be enabtec); 
fb^ take w|d^ turn;^, 

593. Tife'biHs> along tbi$. rdad ^till belongs withiii 
a certain space, to the region wherp the cWA-appears, 
(Kfferirigi h^iwyer^ grta^tiy *t>ito eacb 'Pt*?^ ^ith ^^e- 
lifpeiit- to th6 Quantity of llie f oagments of obalk aa(| 
jknt mix€AWith-the loo^e sbM qf thejr jRirfaee : they 
tefimfyetf^t tM vale ^f If^lmkorn MiMie^ ] but be^ 
fi>r€f 1 cMnVe-tonhaVvale, i %di^ ofi'thfr nopth Ibe last 
0f tie cXi://i(^ hiUi)' whieh-^li^a -vvty reipi(ricaib(e pne ; 
^s- isf ' Bfadbury^ rpf^^ ^'iSteg- 'm ith? iortd 4f< >fe (raiw 
jbafedeone, its brr^^ sainmit^ being s^enpanded'^idf 
p. circle Df eli>H)enc0j^ depamtedfyqin'thip.iQasf/ byu| 
hollow interval qf gre^t ^epth. HyxiCHiNS, in his 
history of J)orsetshire^ suppose^ Uijs to have bee^ ^ 
fort constructi^d'by tlie ancient Batons } pfcers 'thinlc 
that it was a Ijloraan camp, 'as -the femainsf o#! many 
Jioniaji works are foifaii'in'thecoqpitry. However 

this 



^ 9»3f b^ tb^biU Ufielf;(^niiot have |)eei]^9i;odi]«^4( 
by any cause which hM belpi^d tQ thei gc^tiii^n^^iiH:^ 
it has existed* 

593. The fftiaU river ^i&», &Hing inta th^ ^(^rr 
alible below thi^ spQt^; ^Iqws ^KlVimboj^n thecoura^ 
of a larg^ V9J19, w^ieib^ hej^g IpvciUed, by, ita wafers fm4f 
oow ccieer^4 vif;^ mo^ows^ is <;ro9Ae(i oa ^ long 
Q^u^eway witl^ ^i^any m'^he^;; the gr^%t€^t: part of 
th?se nueiidAvrs b^ing under w^t^r wlien ^% river 
Qverflowfi« B^yQ[i4 thi^ I eisce^ded Mam ^vy: banr^Q 
hills covei^ad with beatbr ^hexe^ ^^ tmi h cal i^p, 
and used for fuel ; and the ashes ifiis^^ with nv^t. 
remaining after it is burnt, foiin a very good dressing 
f0r the litnd« IVom thi^io IhaK^, I iu»4 ^ view ^ the 
^jpg^lar giilj^^i JP^ok; ^i^ bavi»g p^sf^ c^e^ 
tbei99 X 4e«Q?pd^d iftto ^ larg^ sip^ce ^^nr^ nthefe 
the «oi^ Ui<e ttiiit of tbe byte, ewek*^ qf sti|«la qC 
mnd, covert tvi^ ftllic£0w jgrnv^I,, aa^ b»ving ii^Ai<c 
ai^Vliiiaf<^¥t:$trftta lyiiig iMj^^cn thesfh Tbe9« lp«r 
groiMiijit t^mitiQ^ at tb^ g^}pb of JP^; bu^ tiba 
town of that name is built on a pr0il)(O9!Kofy qf the 
i9ame soil, nearly three miles in length. I shall not 
et pffisjwt ewtwr iirt^ a descrijitiQn of this gulph, 
Jat^rau^ I; i^etQrwii hitJw tfe$ fpllowiog y«ar„ to ob^ 
s,^fW; it B^ore pi^rtieulafly; b^^e,, thw, I shall only 
«y, thaVaijIjer my arrival at jPe«£p, wher« I ^pent the 
i)^t of thei dfiyy I f9lk)we4 a sHp of land ]|>^yond the 
|own, where it be<^omes low wd narrow ; and pass* 
ing beiore a row of bouses, I stopped to ask for a 
tittle 'waier from a ly^^ll whkbl siaMf Jh^re^, wid ftHi»4 

it 
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It Ycry gooB: this slip of land,' Aerefgrc, belongs^ at' 
I have saidy to the continental sbiL 

Oct. lOth. I set out from Poole at about seven in ^ 
the morning, and first crossed the ridge of the hills 
which separate thi$ vale from that of Christchurch. 
When I was at a suflicient height on these hills tO' 
have a view of the whole gulph of Podfe, tbfe tide 
being out, it appeared to nae like an immense marsh. 
On the west, I saw fVareham, already become an in- 
latnd town by the formation of meadows before itj 
though fOTmerly its commerce wps no l^ss extensive 

than that of Pook, 

• • • 

594f- As I travelled along this poad, I sciw*he high 
hilh still covered with that heath i^hi^h is taken off' 
for fuel; but cultivation was beginning to sipread over 
the slopes descending towards the vnieofChristehurch. 
Before I reached that to^Ti, 1 crossed several small 
hills covered with sand and gravel, under which am 
strata of white day; among these hills, however; tiiere 
is still one of chalkf - * 

• 595. The ^wn of Christ^hurck stands near thl& 
$ea, oh an eminence which it is visible iva^'fqnnerly 
an island, and which divides the courses of two nve»»y 
united with each other a little below, the Stout al^ 
ready mentioned, and the^w» arriving from beyond 
Salisbury. The appearance of the place shows that 
these two rivers formerly discharged themselves $e? 
parately into a gulph ; and the ancient name of th« 

tOWft 
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town corresponds witH this circutratanoe : it tabes 
its ^reseat name from a Gothic charcli which staiids 
an it ;' n'faile fennerly it was called Twinham^ from its 
tftvin rivers. But tlie waves and the tides Imve 
brought into this gulph such a quantity of sand, that 
tliis, with the addition of the sediments of the rivers, 
^Iso retained here, has not only united the original 
Inland to the land, but has formed several low islands 
covered with meadows^ and has even so much raised. 
the intervals between the latter, that none but very 
small '.vessels can now oome up to Christchurclu I 
liearm kene, that when i)0th the rivers overflow during 
liic hi^boBt spring tid^, tbes9 islands,, as well as the 
moadowft extending £w a^eonsiderahle ^ way along the 
coiuDse of the streams^ are still inundated: but they 
hereby gain additional height^ new sediments being 
thus deposited on itiem* This is one o^ the chrono^ 
meters found on all coasts ; I have already adduced^ 
numerous examples of it, and we shall presently 
come to. one of ita icfkeiia, resulting from the very 
Ql]^e£tion which has been.opposed to it. 

S$6.. A row of cli^s, consisting of argillaceous 
j^rata intermixed with sandy, extends from this place 
to Lymingtan, a distance of ten or eleven miles : now 
these cliifs will renew the proof which 1 gave in my 
former works, that our continents were produced by 
a single revolution, at an ssra not very remote in com- 
parison witli that supposed in some histories of the 
earth. I ha,ye already introduced this object at the 
t^^nning of my Travels in England^ in speaking of 

the 
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th€' coasts of Suffolk iBinA EitCT, wbidi led me to' 
examine ttie HuUonian hjrpothesis. of elefations o£ 
some parts of the coasts^ very modern comparatively 
Mritbtbe formation of the continents tliemselves ; an 
hypothesis tending to involve in uncertainty iJie in- 
numerable proofs supplied by tlie coasts, of tiiie small - 
antiquity of the revolution whereby rtie bed of the 
sea was changed. The circumstance which i liie]«e 
directly opposed to this hypothesis wvs that^lin the 
above revolution, a change took {^aee %i» Ihe tlmtuft^ 
of the liquid of tlie sea ; a cnrciimstaiice not possibly 
assignable to any partial elevations of the eoiiste^ 
dnd the proof which I gave of this chaiige consisted 
in the sheltSy very well preserved in HM ''soil strata, 
near the coasts^ but no longer living in the neighfaour^^ 
ing sea, some of them, indeed^ not now) existing i^ 
any sea ; and of this we shall here ^fidd qow eaui 
ilmples. 

59?. I had aheady observed these cKffa, « many^ 
years before the journey which J am nov^ vell^ii^/ 
with one of my- nephews, of whom I have before had 
occasion to speak; we then passed t(^et)(ler. some 
days with the late I>rd Bute, at High CSig^, a very 
pleasant house about three miles from Ckr^cfu^rcky 
wliich he had built at a li^le distance from the edge 
of the cliff, for- the enjoyment of the sea air in sum*, 
nier. The variety of the fossil shells, which wa 
found under the cliSs where they were 'crumbliof 
down, induced my nephew to return thitHer som^ 
years afterwards, and^tP visit, at the gatTie time, th^ 



ftelghboonng part of the Jrfe of fVight., With this 
view,, he procured a work published in London in 
1766, by GuSTAVus Brander, a foreigner, who, 
having resided many years at Christchurchy had 
much frequented the foot of the cliffs after new falls 
of their materials, especially near Honlwell, and bad 
thfas made a large collection of foml shells^ princi-: 
pally proceeding from a stratum of bluish clay. His 
work . is iotitled' Fossitia Hantoniensw^ (Hampshire 
ibssiis;) plates of theoi are annexed, their noinen«« 
€latures and disci'iptions being furqisfaed by I>r. 
^otANDjER, and they Consist of eighteen genera, and 
eighty lour'SpeciiG^* * 

. 598; My nephew*s observations 'duribg the abori^ 
excursion, and hi* nemarks^ on tbe-fossite of Hamps^ 
ghirij as 4rell' as many ethera i^hieh, from time to 
time, he bits t*bmmtmicated tome m' his letters, ara 
extremely interesting ; I hope that he may hereafter 
publish them at full longth; and I shall therefore 
Itere extrafcl only'thle most essential circumstance Ve- 
\Afre to tiiis part of the counliy,- before I proceed 
to' giYC andccouiit of my own ob^rviitidns ; because 
^xs retiiarks "will serve as a proper introduction to 
ijiine with regard X^ other phenomena* 

599, The first object which it is important here to 
have in view is indicated by Mr. Brander in the fol- 
lowing words : ** Of these eighty four species, but 
^ vefy fe^v are known to be natives of our own, or> 
^^ indeed, of any of the European shx^iies ; but tlic 

" far 
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^ for greater part of them, ujion a comparison tritb 
" the recent, are wholly unknown to us." Now 
with respect to time, it will be seen more and more 
in the sequel, from the operations of the sea upon 
tfie coast of Hampshire, that this coast cannot havei 
cafcisted during a very great number of ages. To 
this then, as well as to those of Suffolk and Lincoln-- 
shire, Mn Playfair should apply the Huttonian hy- 
pothesis of partial el&oations of the coasted very nuh- 
dem- in comparison wiih the production of the conti* 
fie/i^^ themselves. But how could l\^ elevation of 
this coast baye so essentially affected the nature of 
marine animals, not only ia the Eurc^an seas^ but 
In every part of the ocean? Such an effect cannot be 
ascribed to i^wilh any probability ; and beside^ my 
nephew's observjations will show this coast to be sa 
far from having experienced any etwafiofiy that the 
Iste of fFigkt h^ b«^ii separated from it by a mb-- 
mdenee. 

600. My nephew landed on thifi^t.bl^nd in a covt 
called ^/i/^i^j/y near the Needles, at its yt^tem ex** 
tremity ; it being the|^ t^minated by a promontory 
lisiag abruptly^ coiQposed of chalky. strata: he gave 
me the following description of that part of it in one 
of his letters. " The two sides of this hill, which is 
** At least six hundred feet high, ar« cat down verti- 
«^ cally. It i» composed of strata oi chalk, descend^ 
*• ing towards Alum bay with an angle of ^venty or 
•* eighty degrees. Of the Needles, there are three 
^ principal ones, terminating tbocape; wd t^e plane 
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** of their Hrata, toroed towards the eoist of ffatfiih 
^* skirCy b 80 evidently the continuatioQ of the side 
^' of the hill above Alum bay, that they seem to have 
«< been placed along a stretched line extending from 
** it Tills small bay is fonued by a cape projecting 
^ on the east, and presenting in its side turned to* 
^* wards the west, the section g( strata very diffei*enft 
** from the chalky, against which they rest ; for these 
^ are of day, tiheir species however changing, from 
'' stratum to stratum,, beginning from those of chalk ; 
** at first, they have the same inclination with the 
'' lifter; but they become more vertical as tliey ap» 
** proach the arm of the sea, in which it is evident 
'' that they have dipped in their subsidence. If any 
^ proofbe required thattbe6etfr^i72ti(^(Mij«/r^^tf, now 
^' nearly vertical, have been formed, as well as those 
'^ of ckaUc, in an horizoHtat skuation, (the former on 
'' the latter,) this proof is supplied, not only by the 
^^ marine bodies eontained in them, but by one of 
** the strata themselves, which is from five to seven 
^ inches in thickness, and consists of xounded silices^ 
*^ strongly cemented together with a ferruginous 
^^ gluten ; it not being possible that this stratum of 
" gravel can have been formed otherwise than in an 
'' horizontal position* 

'^ During the short time that I remained in Ahtm 
** bay, 1 found in its argillaceotts strata eight of the 
** species of shells described in Brander's work; 
** namely, Buccinum deserttm. Helix mutabiiis, 
^' Murex pyriis^ Strombus luctator, Turbo vagus^ 

" Turbo 



*^,Tt^^' fet^^ay f^^ms' r^unddtdy attd Cdriiuni 
**• eduhy tfife three la§t of which only ar^foQnd on the? 
" coasts oi England. These a» drcumstciftces very 
*' characteristic of Sdeirtity, between the almost vtr^ 
" ticai strata of i^/wwk hay, and those niearly horizon-- 
** tal of the opposite coast of Hampshire ; and W^ 
" instead of the few hours which I had to spend in 
*^ observing the former, they could be visited every 
" year after the season when they crumble do^vn, as 
" those of that opposite coast w^re by Mr. Blunder, 
"lam persuaded that this identity would-becdme 
'^ more and more evident, from the additional num- 
" ber of fossil shells that would be found similar on 
" both sides. Now as it cannot be doubted that the 
" argillaceous strata of Alum bay were once horizon- 
" tally situated ontho&eof^ft^Z/f, against which they 
** are now seen to rest, is it not reasonable to con- 
"elude, that the argillaceous strata of the neigh- 
" bouring coast were origihally at a highei^ level, also 
" covering those of chalk; and that, M^hen Xkie Isle 
" of Wight was formed by a great subsidence between 
" it and the coast now opposite to it, the subsidence 
" was such on the latter side, that the chalky strata 
" there disappeared below *he actual level of the sea; 
" while in the islandy the strata sinking less on 
" the southern side than on the northern, they were 
" all strongly inclined towards the intermediate 
" S|>ace ? 

" A phenomenon which I have observed on thd 
" coast of Siissear, nearly eighty miks Jo the east of 
* . 9 . "^ this 
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*f tikk^ C€Mifil»mJ0 the BLhw% conelu^on, by shewing 
^* still mora ^evidently -the astonishing disorder pro^ 
^^ duced by these catastrophes among the different 
^' classes i>( strata* It is tii&fit J^etohwoen^ on the 
*^ western side of the moudi of the river Ouse^ that 
^^ thette is, on tim suaimit of a chalk hill nearly iiisu* 
^ latied, a mass of argUiacecui strata containing a 
** great abundanceof fragments of a bivalve^ appear^ 
^' ing to me to be the Cardium edule\ and in the 
'^ upper stratum there ane quantilies of the common 
^^ oyster^ Oureum eduie ; a drcnmstance which con^ 
^ nects these strata with those of Hampshire; font 
'' the argiUaceaus strata have Been carried away 
^ from ttie top of the ckaiky^ either entirely or in 
^^ part, acoording to their situations; on the hill near 
'^ Newbaven^ the former have much less thickness 
^^ than hi Hampshire ; and farther eastward, between 
*' Seqford and Beachy kead^ they are altogether 
'' missing, the grass growing immediately on the 
'* chalk. 

^ Moreover, all these argillaceous strata formed 
*^ on those of chalk indicate, that, after the formatioii 
'^ of the latter, a great change took place in the liquid 
'* of the sea, by which marine ammals were much 
" affected ; for, in the strata of clay now lying or 
^ having formerly lain on the chalky we no longer 
" find the gryphites^ the comua Ammonisy the ieient- 
^^ nit^y and some particular species of ostreai 
** though these marine bodies abound in other argU-^ 
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'^ laeeous^strata^ found under those of cAa& iti toiiix^ 
.<« tries where they are associated with them." 

60 1 . These ai'e exact observations^ as it i sdesirable 
all those should be» whence any geological conclu* 
sions are to be drawn : I shall now resumie the ac« 
count of my own> ii^ the courseof the journey which I 
have already begun to relate ; and in those connected 
with the Isle, ofJVight will be seen a confirmation of 
my nephew's conclusions^ with respect to the nature 
of the catastrophes undergone by our mineral strata; 

Oct. Wth. I employed the mommg in observing 
the neighbourhood of Lymingto^, where the haven^ 
like most of the openings of the coast so called, is the 
extremity of a vale, between two ridges of hills coming 
down to the sea. We find here again the mouth of a 
stream of water; but this stream is very small, when 
compared with the opening by which it makes its way 
to the sea. The opposite hills descend towards tlii^ 
vale with a gentle declivity, the town being placed 
on the slope on the western side. The- tendency to 
filling up is observable here, as it is, more or less, id 
all havenSf and a great cause particularly contributes 
to it both here and at Christckurch ; namely, the 
extent of the argillaceous cliffs lying between these 
two places ; as the materials falling thence, being 
alternately carried to the opposite sides by the cur- 
rents and the waves, are depos^ited in the havens, 
wkere the sea-sand always follows and retains thenr. 

602. At 
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' 602. ki tymngti^ not only the whole Wen htf 
been filled up, but, as is the case at Christchurch 
also, large islands have been formed along tlie coast 
There is a dam across the ancient gulph from one 
side to the other ; this serves as a bridge^ tiie little 
river passing through an opening in it, when not op* 
posed by the tides entering through the same open*' 
ing : but as the latter have not time to extend them*^ 
selves very fiaur before they retire, the interior spaces 
is almost become a lake of fresh ivater* I went oh 
the bridge, and though the tide was already much 
risen, I saw this space nearly filled up with mud^ 
even with the surface of the water, and in many 
places eovered with grass : its progress indeed is 
such^ that there were men at work in making a sluice 
in the dam, for the purpose of letting the water run 
c^ from within during the ebb, and preventing the 
teturn of the tides. By means of this^ a vei^ large 
space will be changed into good meadows, no longer 
subject to inundation but from the land-waters. 

603. fielow the dam, and along the town, there, la 
a quay,- to which small vessels still Come up ; but 
they are obliged to take a circuitous course ^ong 
the new lands added on both sides of the coast, the 
waves having at last bordered these lands with a beach 
towards the sea ; many parts of them are already 
enclosed with tvalUi and are become n^eadows ; and 
the intervals still open between these will undoubt- 
edly be also enclosed in succession, for they are 
covered with grass, and remain dry, except during 

K the 
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iheblghett spring-tides, which form on them ftldiH 
depositee. In one of these enclosed parts, on the 
Lymngton side, salt-pans have beeo made, into 
which, in the month of May, the sea*water is intro- 
duced^ and Itept stagnant in a wide but shal-' 
low space. If the suinmer is faTourable, th^ salt 
is sufficiently concentrated in the month of August^ 
to have tiie evaporation coaq>leted by fire. . Between 
that time and October, a great deal of bay-salt is 
made in this manner j and in winter, from tiie resi- 
duum of tlie water kept in a reservoir, Glauber's salta 
are produced by the usual process* 

604; There jnre in thiis part of the? coast two dif- 
ferent pdienomena, a comparison between which may 
serve to distinguish the beaches formed by gravel 
driven on sand-HankSy from those whei*e it has been 
accumulated on original bars produced by masses c^ 
strata that have subsided nearrly to the level of th^ 
sea. In the channel between the coast <^ Lymng^ 
ion an^the Isle of Wight, but nearest to the latter^ 
there is a space on which the sea forms breakers at 
high water. This space is called the Shingles, » 
name given to the pebbles of beaches ; for at low 
water, a beach appears here. This kind of island bag 
been fatal to many ships j because, as it is only on a 
^^l»i^&i»Ar that the gravel has been here thrown up 
by the waves, its position shifts, and whet> the sea is 
rough at high water, there cannot be any tertainty 
of avoiding it But on the we^ward of Lymingfon, 
there is ^ submarine bary extending -from the coerst 

* three 



isi 

three niHes in the sea, Vfith a curve to the east ; tkticl 
on this, because of its peraianetlce, has been produced^ 
on a small scale, another phenomenon like the Ckesil 
bank: the waves, throwing up the gravd alternately 
on both aides, have raised it above their own reach 
at the highest tides, to the breadth of about a qfiKirter 
of a mile ; its base being so solid, that Hurst CMth 
is built at it^ extremity. This slip of land^ tartnina* 
ting jthe strand which borders the long cli£& from 
Christchurch hither, has bera the cause of the great 
extensiob of new ground on the east ; the sediments 
having been accumulated in that part of the channel 
lying between the coast and the Isk of Wight ^ on 
account of a greater degree of calm produced there 
by this prqjectioQ. 

6Q5i A hoy passes beti^een tyndngtm and th« 
port of Yamumth in the Isk 0f Wight ; it sails from 
the former place when the tide, beginning to ebb» 
Can a3sist it in going out : I embarked at two o'clock* 
Much tinie was taken up in steering among the new> 
lands <m the Lj/mington sidei The tide being high, 
the water here and there occupied large spaoes; but 
the vessels are always obliged to follow the same 
narrow course, or they would run aground : as the 
tide became lower, the mud appeared, covered with 
marine plants. When we were out of. this winding 
channel, the wind being favourable, we soon crossed 
the arm of the sea, and arrived at Yarmouth at three 
o'clock, in approaching the islandj I found its 
aspect correspond with what I have already said 
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with respect to the recolution which fbrmed the 
present bed of the sea ; namely, that marks of this 
revolution are visibly impressed on most of the lasids 
on its borders. But before I shew these effects in 
this island, as I have already given so many examples 
of the phenomenon of the gravel found on the coasts, 
mid its connexion with that on the highest parts of the 
neighbouring grounds, I think it proper to stop, in 
order to consider this object under a general point 
of view ; because its generalization here, when pre^ 
ceded by so many details^ will serve as an explanation 
jof all the similar phenomena which will follow in ^ 
course of these travels* 

606. It IS a part of* the Huttonian system, as well 
as of many other theories of the earth, that the extra- 
neous masses which comp6s0 the breccias and pud" 
iUng^sioneSf whether in mountains, or in hills and 
plains, are fragments of anterior continents, trans- 
ported along the bed of the ancient sea ; and a proof 
of this is deduced from the grawl now found on our 
coasts, supposed, in those theories, to consist of frag-^ 
ments detached from our present continents, and pro- 
pelled by the motion of the water along the shelving 
bottom of the ocean. This hypothesis spreads a 
thick veil over all the operations which took place 
pn the bottom of the ancient sea, as well as on those 
which are now passing on our continents and along/ 
their coasts. I have shewn its ibllacy in my former 
works; and I shall nowpre^nt here, in one point of 

view, 
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Tiew, the facts already deUuled in these travelSi^ 
whereby it is formally opposed. 

fi07. The accumulations of grwoel bordering so 
many coasts, which I have called beaches, certainly 
do not proceed from the rivers arriving there ; for 
rivers bring nothing to the sea but the earthy parti* 
cles composing the extensions of the coast near their 
mouths* Gfavelf indeed^ is seen on the beds of most 
rivers in inland parts ; but it does not travel with 
their 'waters, being the same which they originally 
found in the soils wherein they formed their chan* 
nels. A proof of this fact is evident in alluvial 
soilSj composed of the sediments deposited by rivers, 
in parts, where they have had space to spread them*- 
selves, and have consequently slackened their course,. 
In these soils, the gravel is always at the bottom, 
and is covered with a greater or less thickness of sand 
and earthy particles ; of which I have already given 
and shall continue to give examples in these travels* 
The gravel cannot move under these earthy accumu- 
lations, in the alluvial soils which are always to be 
seen on some part of the course of every river^ frooi 
its origin to its mouth ; it is therefore very evident 
that the gravel found on the coasts cannot have 
been brought by rivers frpm the interior ports of thq 
l^ontinentSt 

608. We must now examine what share the sea, 
by its operations against the coasts, may have in the, 
production oi gravel i and especially wbctlier it car- 
rier 
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rfes this gravel down to the lowest depths, as is sup* 
posed in the theories which I have here in view. 
Undoubtedly grcvoel is formed on some coasts^ 
namely, such g.s are bordered with stony cliffs : as 
soon as the fragments that fall from these are suffi- 
ciently accumulated in the water to rise up nearly to 
its surface, the waves toss them about, grind theati 
against e^ch other, and thus wear off their angles ; 
but the result of this is, as has been shewn by several 
examples in these travels, that the waves constantly 
xepel towards the coast the gravel thus produced, 
and raise it against the foot of the cliffs, without 
permitting any of it to reach the depths of the ocean. 
This, I say, is what happens under stony cKfFs; but 
the beaches^ on most parts of the coasts oi England 
which I have already described, have evidently a 
very different origin. It has been seen above, that 
the gravel composing these beaches is always analo- 
gous to that found on the neighbouring lands ; and I 
have demonstrated that the latter is not carried by 
rivers to the sea : with respect to the gravel which 
falls from the upper part of cliffs composed of soft 
strata, its quantity is as nothing in comparison with 
such beaches as the Chesil bank, that pasi^ing before 
the two ancient gulphs at Weymouth^ that near 
Lymngton at the extremity of which Hurst castle 
stands, the Shingles between the Isle of Wight and 
the coast, and even the beaches on the coast oi Suf" 
folk; to which 1 may add those described in the pre- 
ceding volume on the shares of the Baltic. 

609, 1 have 
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609. 1 have proved that this gravd cannot have 
proceeded from the continents; it must therefore 
have been brought up from the bottom of the sea, 
and impelled again&tthe coasts ; consequently it does 
not move towards the depths of the ocean. Most 
beaches have a mojcinmm of increase, because the 
^r«re/ cannot be impelled on them from any depth of 
water greater than that which is put in motion by the 
winds ; and after the gravel is exhau«ted, the waves 
bring up with them nothing but sand : in places, 
however, where the sea is shallow to a great distance, 
and its bottom is entirely covered with gravel, as I 
have shewn by examples on the shores of the Baltic^ 
the action of the waves, still employed in raising and 
widening the beaches, has not yet brought up on the 
coast all the gravel within their reach. These facts, 
when combined, leave no other assignable cause of 
the gravel hk question, but that to which, in §. 505, 1 
haveascribed the enormous quantity of it composing 
the Chesil bank ; namely, the formation of the pre- 
sent bed of the sea by the subsidence of ancient lands 
which, in these parts, were covered ''with grwceL 
I have made it appear that the characters of this re- 
volution are vbibly impressed X)n mo^t of the coasts 
which I have hitherto described ; and I will now 
shew the correspondence, in this respect, between the 
coast of Hampshire and the Isle of Wight ^ as I have 
already shewn that between Portland kland, and the 



neighbouring coast. 
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610. As soon as I had disembarked at Varmouth^ 
I set out on foot tb follow a ridge of tiills proceeding 
from the interior part of the island, between two 
other similar ridges, and separating two long (Estua^ 
Ties ; Yarmouth being situated at the entrance of 
these, where they are united. The astuary on the 
eastern side has been almost entirely filled up by the 
waves and the tides : I walked along the hill besido 
it, as far as its head, and I saw that it was crossed 
by three dams ; there was no water but between the 
first and the second of these, reckoning from the sea ; 
the two other spaces were already covered with mea- 
dows. From the height which I had reached, I 
perceived the other (Bsttiary extending beyond my 
view into the island ; the ridge of hills bordering it 
on the westy like that on which I was walking, con^ 
sists of argillaceous strata in thfe parts terminating 
at the coast. I saw also, towards the south, much 
higher hills, spreading their branches on all sides, 
and dissecting the island into various combes. Lastly, 
after having passed beyond the first eestuary, I came 
to a part of the hill, where I observed thin strata of 
lime-stone used in the stone fences enclosing the 
fields. This first prospect interested me, and I de- 
termined to visit the whole island, 

Oct. IZth' I set out from Yarmouth at eight in the 
morning, in an one-horse chaise with a guide, I first 
followed the western aestuary, which, in this narrow 
part, cuts the island almost across : its length is 
retkgn^d to be about seven miles, on account of its 

wind" 
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windings. This is, in fact a combe, of which the level 
happened to be lower than that of the sea, when th^ 
latter changed its bed ; visible marks of this revolur 
tion being impressed on every part of the island. I 
have already said that the southern part is the high- 
est; and there all the eminences, irregularly arranged 
and full of intersections, consist of chalky strata, so 
much shattered, that the surface is composed entirely 
of rubbish. From these ridges, or rather heaps of 
chalk, the island becomes lower towards the northern 
part, siiewing, as will be seen, all the signs of a con- 
fused subsidence of the different kinds of strata to-: 
wards the point of its reparation from the Hampshire 
coast, 

611. In the direction of the astuary from north 
to south is seen, near its termination, on the latter 
side, a large opening in the ridge of the high chalk 
hills; as this is in the pansh of Freshwater, it is 
called Freshwater gate, and gives that name to a 
hamlet on the coast; a small bay near it being also 
called Freshwater bay. As I ascended the aestuary, 
passing over the eastern hills, I came to a point 
where the lime-stone strata appear at the surface, as 
they do in many other parts of the island ; and there 
I saw several quarries. Across this aestuary, at 
some distance from its extremity, there is a dam with 
a sluice, which is opened when the tide ascends, that 
it may fill the space thus separated from the rest ; 
^fter this, the sluice is closed, and continues shut 
till the tide has retired, when it is again opened to- 
ward* 



158 

war^s the bottom, in order to let the enclosed watef 
pass out under the wheel of a mill, till the return of 
the tide. Mills of this kind are called fide-ntiHs: I 
shall mention some at the extremity of other SBstua- 
-ries, without again describing their construction. 
The waters of part of the neighbouring hills enter 
this enclosed space, and run off with the tides, of 
which, at low water they follow the channel: the 
small stream formed by them is called the Firr, and 
gives the name of Yarmouth to the little town which 
is near its discharge into the sea in the northern part 
of the island. 

612. Having crossed a small ridge of hills at the 
extremity of the cestuary^ 1 entered a wide and 
beautiful *oale^ following the inner foot of the chalky 
hills, in a direction parallel to the coast, which is at 
no great distance. How could a large t?fl/e, in this 
position, have been exca*oated by running waters^ 
when it is impossible that any stream should have 
been formed there ? Beyond this vale, I came to the 
point whence the chalk hills rise on both sides of 
Freshwater gate ; those on the west extend them- 
selves ina long promontory terminated by the Needles ; 
but to the breadth of this promontory are added other 
species of strata, lower than the chalk ; and these, by 
their projection to the northward, form on the western 
side Alum hay^ above described by my nephew. I 
ascended this promontory, which is nearly three 
miles in length ; the chalk is here partly covered with 
sand, and there is only a thin down on the surface. 

The 
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The mk alrieady mentioned risefi, till k terminatei 
with little depth between tbe highest part of the 
chalky pronriontory, and tbe lower strata of a dif- 
ferent nature, which are cut down abruptly towards 
Alum bay on the west, and TotUmd bay on the east 
In this prolongation of the vale, here rising and 
separating the two species oi strut a^ the grass is so 
fhick^ that the transition from one to the other can- 
not be observed; but its section appearing on the 
side iiext Alum bay^ it is there seen that, among the 
nearly vertical strata, those in contact with the chalk 
are of pipe-clay, and that those which follow, pass 
through diflferent sl>ades, till they become brown. I 
did not descend into this bay, as it would have taken 
up too miich time, and was besides unnecessary, since 
my nephew had described it ; however I learnt after- 
wards two interesting circumstances respecting the 
above strata ; the first is, that one of them is alumi" 
nous; and that, having been worked for some time to 
wake alum, the bay has thence derived its present 
ham'e.; the other, that, among these nearly vertical 
argillaceous strata, there is one of a sand so pure^ 
that it is carried as far as Bristol to be used in glass- 
houses ; it is worked chiefly on the side next Totland 
hay, where its section also appears, 

613. There is a very high light-house at the ex- 
tremity of this promontory ; I ascended thither, and 
had from it a fine view of all the western coast, as " 
fer as Portland islayid; but in this spot my interest 
was chiefly engag^ by a family in which I was re- 
ceived 
7 
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celved with the ^eatest hospitality; the good- 
humoured and amiable characters of all the indivi- 
duals who composed it appearing to render their 
situation very agreeable to them, though nearly as 
much sequestered as it could have been in a desart 
island. This family consisted of a husband and wife, 
and several children; they were comfortably lodged 
in theiower part of the light-house ; and th^ kind* 
ness, not confined to each other, was extended to alt 
the living creatures around them in any degree capa- 
ble of being domesticated. Besides a brood of 
Bantam fowls, which flew up cm their knees, I saw 
some mbbits, which I took at first for tame ones ; 
but I found that a colony of wild rabbits, from a large 
warren on the hill above Mum bay^ had come to 
settle on this promixitory ; and that as those belong- 
ing to the burrows near the light-house were never 
molested by its inhabitants, but were occasionally 
fed by them with cabbage and lettuce leaves, they 
frequented the house with the utmost familiarilyy 
freely entering and going out ; being pleased with 
the caresses of the childrea, and often jumping into 
their laps. When I expressed my pleasure at seeing 
so much hospitality extended to animals, they desired 
me to raise my eyes to the cieling, where I saw an owl 
at roost on a wooden frame purposely suspended for 
him by strings : he did not discompose himsdf, when 
I went under it to look at him ; but only cast his eyes 
downwards, to consider me in return. This owl was 
. perfectly at liberty; and they told me that, when it 
gfew dark, he flew towards the window, expectiqg 

them 
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theiii to open it, if the door was shot ; that he spepft 
the night abroad, praying on the mice, which then 
came likewise out from their boles in the doivn ;. and 
that in the mcmiiog , he watched till the door was 
opened, when he brought in with him some of the 
mice that he had caught, in order to finish his repast 
on his frame, remaining there till thefoHowii^ nigbt: 
when the ground was covered with snow, they gave 
him occasionally pieces of meat. In the summer^ 
the children went to school at a village two miles 
from this i^ot ; but when the season became toa 
severe for them to walk there, the father and mother, 
and an elder sister, continued their education* 

614. Besides the cordial hospitality with which 
this family treated me, the, father accompanied me 
round the promontory, as well on the side next 
Alum hay^ as on that opposite to it, abruptly cut 
down in the same manner ; and it was from him that 
I learnt the circumstances relating to the two above 
mentioned strata on the former side* We then went 
on to the Needles^ to my nephew's account of which 
I shall add cmly a few circumstances. These pyra- 
mids are destroyed in succession by the weather : 
their strata being nearly vertical, the surface is shi- 
vered by the frosts into laminBe, afterwards detached 
and carried away by the winds ; on the neighbouring 
ridge, the soil of the down is entirely composed of tlie 
fragments of these laminee, and has been gradually 
elevated by them, within a certain distance, in a very 
perceptibly degree. But this promontory being very 

narrow. 
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fldttdw^ the winds, wideaiog the fissures wbich ink^ 
sect it, form from it new needles, by shaping into 
pyramids the parts thus separated froai eaeh pthefi 
when they have opened for themselves & free circuk^ 
tion aiound them. 

615. Besides thejUnty strata interposed between 
those of chalky which dip so riipidly, the dAalk itself 
contains a great quantity of small silice^ scattered 
through its mass; these are in general of an oval fornv 
from the size of hen's eggs, to that of small beans i 
thus resembling those which are desseminated over 
the hills on the borders of the Ckesil bank, and com'* 
pose that bank itself. In my former works, 'I have 
explained my reasons for considering these siiices; scat* 
tered over the surface of so many soils, as ptoceedmg ^ 
from the decomposition, on the bed of the lancient sea, 
of the chalky strata wherein tbey were contained* 
None of the causes, acting on the coiatiaentd sifie6^ 
they have existed, can account for the disiieminatioil 
of the silices on hills, of which the mass a>n3ist5 of 
strata of a very different kind ; and to this considera^ 
tion 1 shall more particularly return on a future occa-' 
sion. Here, however, there arc chalky hills; a«d 
these may assist the imagination in representing to 
itself a transportation of some kind ; but in the vas^ 
extent of countries described in the first volume of 
these Travels, which are every where scattered with 
siliceous fragments, there is not the smallest appear^ 
ance oi chalk; beeidies, among the latter j^i/im, there 
are soim of colodra which I never saw among those 

belong- ^ 
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belonging to our chalk: and on the banks of the Rhin^ 
fuid the Jia^/fe there are> anooog gravels of various 
&i^QQ\Q'^yag(ttes^omfm^ and ealcedonksy, still covered 
With their trusts ; afid these are all, no less visibly 
thai! Qnf'CQmmC^niJimiSy atpnes formed in calcareous 
strata of . ^ kiad no where found at present 1 shall 
return to tlm $ubje€t pq a< fixture occasion. 

6l6. I quitted the lightHhouse early in the after- 
noon, and first proceeded towards the opening of 
which I have spoken, on the southern side, named 
Freshwater gate. In iny w^y back over this high- 
promontory, the island towards the east had the ap- 
pearance of a plain, slightly undulated, and very fer- 
tile, with several ridges of hills passing across it; but, 
as I descended the slope towards Freshwater gate, h 
saw this apparent plain dissected into small hills; 
and the nearest of the large hills, which are of chalk, 
soon intercepted my view^ of; the eastern side of the 
island* When I had reached the lowest point of 
this intersection of ithe lauge hills, I went down to 
the hamlet of Fre^mat&r gate^ consisting only of a 
few fishermen's hovK^a.' i The hill on the eastern side 
of this passage rises :gradiiaily^ covered with downs ;; 
that cnti the western side is eot down abruptly in the 
upper part, and discovers a section of chaUty strata ; 
biit they arie broken, and in such confusion, that it^ 
is impossible to judge of their real direction; The 
slope under this secticHi shews, at the'top, only fi-ag- 
ments of chalk ; but below, it is covered with argilla- 
ceous sand. Freshwater bay^ which extends towards 

the 
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the east, begins with an abrupt dape, (Called Aftm eUff^. 
There is here d strand composed of sand, aAd a 
beach of JUntSy proceeding probably from the chalk 
of the hills. The quantity and size of these fiiiita 
increase near the cape, where there is so great an 
abundance of them, that they are fetched for gravel** 
ling the roads in the neighbourhood From hence I 
saw in the sea, in several places along the coasts 
masses of chalk, not so high as the Needles^ but i^-> 
sembling them in form ; and as thus it is probable 
that their strata are much inclined, they point out a 
subsidence of the chalky strata on this side. below the 
level of the sea. 

617. The abrupt cape of which 1 am speaking i* 
called A/ton cliff, from a hill named Jfton doami^ 
and this leads me to give a general idea of the nature 
of the island. It is in the form of a lozenge, its 
greatest lengA^ from eaat to west, being about twenty 
two miles in a strait line. Its surface is intersi^cted 
by eminences of chalk, covered with downs* All Ihase 
eminences, separated. by spaces varying in breadth, 
have dbtinct names, perfixed to the g^eral appella^ 
tion of down; excepting the narrow promontory^ 
which terminates with the Needles, and which, being 
cutiOJfT abruptly towards the sea, is c^led Fresh-- 
"water cliff the strand below it having the name of 
Main beach. Beyond Freshwater gate, the islaqd 
continues to increase in breadth to nearly the middle 
of its length, where it measures about tiiirteen miles 
across in a strait line* 

618* 
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(5 1 i. Beyond the opening in the hills BtFresktvdtir^ 
the same ridge of c/ia/Ar^ which forms the promontory^ 
continues to prevail along the southern part, at a 
greater or less distance from the coast; nearly to the 
middle of the length of the island ; and its distinct 
eminences^ I'eckoning from the west, are Afton dawn, 
Tapnell dawn^ Shalcomb dcmn, BrLvton down and 
Chillerton down; the latter beginning to turn torth-» 
ward towards the interior part of the island. From 
the inner side, of Brixton down^ branch off GaUibunf 
dffWHy Buccomb down^ and Ape's dadon^ extending 
northward to the middle of the brendth of the island^ 
on the west of Newport i and Gat comb dmm^ St^ 
George's dawn, and dome smaller eminences^ stretch 
away, but more irregularly, from Chillerton down^ 
towards the eadt of the same town. I shall hare oc-^ 
casion to describe this eastern part^ which is very . 
irregularly intersected^ by hills of various kinds ; and 
this will lead me to A genefal i^emark on the forma-^ 
tion of the islaitd^ atld its correspondence with th0 
country whence it is separated by the sea^ 

6 J 9. Returning from tlie stratid nedr Preshxvater 
gate^ I went towards Newport, the principal town in 
the IsleqflVightf situated at the head of an dsstuary, 
Which opens ork the north at Cowes harbour, and 
thence penetrates to the centre of the island. In my^ 
way, t followed, on the northern side, the bases of 
/{fton down, Tapnell down, and Shalcomb do&)ni 
then, turning northwards, I proceeded along those of 
Gallibury down and Buccomb down. This whol« 

L road 
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f&ad U6S wet low hiUg, along the foot of the emi- 
nences of chalk ; the surface of the former, down to 
a certain depth, is composed of argillaceous and 
sandy strata, covered with a quantity of siliceous 
gravel ; but under these strata is lime-stofiey which, 
in some places, shews itself near the surface : I saw, 
in my way, some houses that were built of it ; and 
higher up, I observed the qtiarries whence it was 
taken ; they were at the foot of a chalky eminence i 
but all the surface of the low hills being either covered 
with grass, or in tillage, I could not discern the points 
of junction of the different strata. Among these 
hills advance some branches of the eminences of 
chalky having their extremities abruptly cut off to-. 
wards the low grounds : as I descended towards 
Nea^port, T passed under severjil of these branches, 
presenting great sections o{ chalk; but I could not dis- 
tinguish the strata\ nothing, appearing there but 
rubbish, 

620. ' Having arrived at Newpm^t at five o'clock, I 
employed the rest of the day in walking about the 
town, which is very neat, and in visiting its envrronsv 
This is a sea-port, though nearly in the centre of the 
island ; because a vale, five miles in length, having 
happened, at the birth of the island, to be below the 
level of the sea, became an cestuaryy which opens at 
Omes harbour^ and extends itself inland as far as 
Newport ; but it is very much filled up, like all 
sitnilar arms of the sea, so that only small vessels can 
come up to the quay at the bottom of the town ; 

these 
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tkese dscend with the tidej and remain aground 
*when it retires, A canal surrounds the towti, inta 
ivhich, dppOsite to the portj falltwo^mall streams^ cal- 
led the East andlVestMedinaf from the ttamesof two 
sides of the island, whence they arrivie, and where 
they are formed by the springs issuing from the sides 
of the combes. Both these streams, in their re- 
spective channels, have their level kept up by several 
dams, for the purpose of producirig falls for mills J 
below the town they unite together, arid continuing 
their course at low water in a sirigle channel, along a 
great pai*t Of the aestuary, that part is called the 
River. I ascerided the hills on the east, with the ' 
intention of obtaining a view of the uplper part of the 
bestuary ; but I could not see the bottom of tJie vale> 
'^hidh, being narrow and winding, was concealed by 
the slopcj as far as my slight extended* 

(ht 13. I set Out frorii N&toport at half past nine 
in the mornmg, and went towai-ds Niton^ a village 
at the distarice of about nine miles, situated on the 
southern coast, near the point where the island i^ of 
the greatest breadth. I first ascended between two ' 
Eminences of chalky separated by a fine vale; after 
which, those eminences retiring on both sides, I came 
into a country, where^ from the rural aspect of the 
low hills, extending to a considerable distance^ 1 
could have forgotten that tlie sea was so near. The 
road, in passing over some of these hills, is cut down 
to a great depth ; and in the lower part of these 
sections appear very regular strata of a reddish ar- 

j^ 21 gillaceou^ 
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gillaceous stnd: some of this sand having been 
washed by my nephew, he found that its colour pro" 
^Qeded from the day mixed with it i the sand itself 
consisting of transparent and colourless gi*ains. On 
these straia^ tho^ are accumulations of siliceous gra- 
vet mixed with sand ; their thickness is irregular, being 
from one foot to five: in some places, this ^r^rei 
form^ the surface ; but in others, the sand covers it 
to a great depth. These different strata follow very 
regularly the slopes of the surface ; but in some 
parts, they present their section on the sides of th& 
combes. 

62 1. The soil of these hills rises gradually towards 
the coast; and tiie highest ridge of them, of which 
the surface, much intersected, is covered with the 
same siliceous gravel, produces nothing but heath 
and furze. On the opposite side, they descend to- 
wards $t. Catherines Tower^ and Nitcn whither I 
was going: here, the country is again cultivated; 
and I saw the houses built iji a very hard sand^toncy^ 
which makes no effervescence witli aqua fortis, and of 
which the parts freshly broken show a shining grain. 
The strata 6i this particular class form a great fea-* 
ture on the coast of the southern part of the island^ 
and the road is in some places cut through their 
mass: on the side of a combe descending towards 
NitoHj where a section of them appears, they are 
in a very great dttotder^ resulting from their numer- 
aus fractures* 

622. On 
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^22. On arriving at Niton, which is near the sea,. 

I $aw on both sides a great breadth of coast,, formed 

t 4S)f the ruins produced by the catastrophe whence re* 

suited the present bed of the ocean ; for no cause 

[ now existing on the continents . can have occasioned 

\ ^o vast a chaos. On the eastern side, at. a great 

I distance from the sea, there appears above these 

I grounds a large abrupt section of the sand stone strata ; 

1 under which the slope descending towards the sea is 

I composed of great masses of these strata heaped on 

each other, and buried, more or less deeply, under 

other materials, which are covered with grass. I 

approached the foot of this abrupt side, and found 

its aspect very picturesque, on account of its many 

! ruptures and projections, and because, as the stone is 

I .unequally eroded by the air, its surface appears to 

be carved into a kind of coarse filagree. The chalky 

eminences rise above this section of the strata of 

sandstone^ which, in this part of tlje country, seem 

to form the basis of the chalk. Near Niton, these 

eminences do not come to the edge of the abov^ 

section, there being at their foot a certain space 

nearly h6rizontal, where a soil, composed of their 

rubbish with that of tlie sand-stone, is brought into 

* tillage ; but . the eminences of cheilk gradually apr 

preaching the edge, a slope consisting ojf this rub* 

hish is at last formed from their summit down to the 

fioil composed of the large fragments, and. by this 

slope the ^section of tb^ sand-ston^ strata 19 entir^y 

(:0QceaI§d^ 

et\ la 
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62% In one part of my way eastward, I saw the 
. surface of the space beneath the rocks, over which 
the road passes, so entirely cqyered with large Tpasses 
of these rocks, that it U left to its own spontaneous 
products, the grass, with ^. few bushes, every 
where overspreading them. Farther on, smaller 
fragments haying filled up the intervals of these 
inasses;^ or rather, perhaps, not having been washed 
thence by the waters, the surface is csipable of being 
cultiva,ted ; and in this '^pne, which is of considerable 
"breadth, stands the village qf St. Laxtrence. The 
same soil continues to the point where the eminencesi 
of chalk at last extepd their slQpe$ pyer the edge of 
the /$trB.\^ oi sand-stoney and qpver it witk their own 
fragments, down to the leyel of the cultivated lands ; 
lind from the rc^pid declivities of these slopes, on which 
there is only p. thin dpwpj, this spot is called Ste^p 
IfilL * 

624* The following eminence of chalk hfisv the 
Bame oi Boniface dorm: the low soil of the coast here 
rises gradually along its foot j a.nd on a promontory 
formed by the latter, iny worthy friend Mr. Thomas 
BowD^ERhad a country bpqsej it was long* since we 
had met, ^ind I rejoiced in an opportunity of seeing 
hhn again. I arriy^cl at bis house at about two 
o'clock, but he had been absent for some days j howr 
ever I learnt that he was expected at home in the 
evening, and yvas not to bring any company with 
him J wherefore I determined to stay there thai 



day, and I erj^loyed my tiifee, ttlj hta retttrn^ in ob^ 
serviog tb€ neighbouring ground. . ' 

625. The house h situated very new the chaik 
hill,, of which the declivity, is ao rapid, that the sheep 
cannot graze on it in any. other manner than by fomv- 
ing for themselves traniverse tracks, at such a disr 
tance, that these animals, by the motion of their 
heads, can reach ail the grass in the intervals he*- 
t ween them. There are even many places, where 
it has not yet been possible for the turf perma»ently 
to fix itself; because, the whole sloj» being com** 
posed of rubbish only, the greait rains ooise parts o^ 
it to slip down, with the grass which is on them; and 
when the surface is, thus stripped of its covering, it 
is a long ti«ie before such herbage as gradually over- 
spread^ it can reproduce on it the vegetable earth 
necessaiy fqr^thfe growth of new grass ; so that, on aH 
thase slopes, white patches here and there appear. 
ItshaU &pea!k her^slbe^ ^ all that art has done Ut the 
improvement of this pkce^rconfining myself for the 
preseiiit tOithe natural. terrace,, on aeeountof which 
this &p0t.ha$ been chosen for the situation' of* acouii^ 
try ham&* V ' ' 

026/:Thi$^ terrace; stretches forward across the 
}o0ae. soRi in ^ promonbH^y, terminating, after a d<^p in^^ 
Motion, in ftsmt^U mount, where Mr. Bo wdlerhas builta 
^uiOfiserThwse, which commands the sea, and whence 
there is a full view of this extraordinary coast The 
lateral slopes of this extremity of the promontory ar^ 
: ; I / . . very 
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tcfy rapid, tod planted with shrubs; those of th# 
broader part, less steep than the former, are covered 
with turf: I descended the eastern side, the very unequal 
surface of which, though grassy, shows it to be com- 
posed only of large masses fallen from above. I 
went down by this way to the sea-shore, near the \\U 
lage o{ BoTtchurch; and I found there a strand of 
considerable breadth, extending both to the east and 
to the west under the cliffe, which are very different 
in their nature on these two sides, those on the west 
belonging to the, promontory, and those on the east 
being the immediate foot of the high hills; I first 
proceeded along the latter ^ide, on a beach composed 
of siliceous gravel; and I found the cliffs, which are 
about one hundred feet in height, to be a section of 
the strata of sand-stone ; for, in this part of the coas^ 
ihe eminences of chalk retiring by degrees, as Aey 
do on the Niton side, leave at their foot a wide ter« 
race composed of the sand-stone strata. It appears 
dthat the fragments of this stone falling on the beach art 
•decomposed by the sea^water ; so that, when the ttd§ 
is in, the waves still beat against the foot of the cliffs, 
^hich continue to crumble down ; but there are 
parts where, the beach being broader and higher, the 
degradation ha3 ceased, and the cliff is reduced into 
A slope covered with grass ; I followed it to the point 
iiAled Dunnose^ where Sandown bay beguis, which 
turns to the N. N. E., and at the oliier extremity 
pf which I m^fSandomn Fort^ standing on a cape of 

mr^ Having 
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69.7* Having returned to Bmchurch^ \l thence 
proceeded westward on the strand continued under the 
abrupt extremity of the promontory which advances 
in the front of Boniface down. After passing the sec- 
tion of the grassy slope, I followed cliffs less high than 
those on the eastern side^ and presenting at first the 
section of the strata of a soft Mnd-stonty seen to. der 
scend rapidly behind, under a. thick covering of 
loose soil. Afterwards I came to the bottom of a 
combe, which rises towards a chalky cliD^ as 
high as those of sand-stone on the east ; and hare the 
nature of the promontory changes, its section showing 
masses of chalk without order ; (he soft fragment$ 
of these, mixed wiUi the siliceous gravel on th^strand, 
rendered it extremely fatiguing to walk there. When 
I had passed the promontory, beyond which the 
ground descends jn a grassy slope to the strand, I 
found farther westward the beginning of some lower 
cliffs, formed by the fallen masses of the sand-stom 
strata, detached from the section seen above the 
chaos of the fragments which compose the low soil 
from Niton to Steep-hiU^ 

6i%. Returning hence towards Boniface dawn, I 
aiscended the grassy slope which separates these two 
kinds of cliffs, and found on it, partly buried in the 
soil, a number of large projecting masses, belongbg 
to the strata of the hard sand-stone* Here a greater 
subsidence of the strata has taken place, attended 
ivitb greater disorder ; so that no masses have re^^ 

mained 
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tnained of safficient height and continuity to fbrai 
eliff^s towards the sea. 

629. By this way I wept back to the houae^ where 
I had the pleasure of finding Mr. Bowdler returned: 
having bean informed of my arrival, he received me 
in the most friendly manner, and I spent with hiai ao 
evening equally interesting and agreeable. I communi'- 
toted to him my idea respecting the phenomena of this 
part of the coast ; namely, that its extraordinary form 
proceeded from the subsidence, below the bed. of the 
tea, of the whole massof the strata^.as well of sand- 
0iom as of chalky originally extending themselves on 
that side ; the high actions of these strata, and the 
heaps of their fragments which compose the low soil 
firom Niton to SteepMU and the promontory be&re 
B^face ^IfftBn^ remakiing as signs of that event. 
This conclusion agreed with his own observations; 
and he obligingly olfered to show me the next cby 
some circumstances, which I could not yetiiiave rfib- 
marked, but which had been brought 10 .view.ia 
forming the foot of the hill down to the terrace, into ^ 
pleasure ground. 

Oct. 14^ft. In the morning, Mn Bowdler led me 
first to the foot of Brniifaceirnvn^ vsAex which his 
iiouse stands. I have said that, in this part of the 
coast, the c^ii/A;y eminences advance so near to the 
sfea, that slopes of their rubbish have covered (te 
section of the strata jof sand-stam. On the we^t of 
the pfbmontOi-y which I have described^ a slope of 

thii 
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tliis kind extends itself down to^he lower so8; but 
in the part where the promontory proJedSi the tab- 
bish haviog been deseed awa^ at a c^rtaia height ^ 
the slope, the section of the scmdrstone has. been 
found, and has proved very iavourahlolo the emb^^ 
Jishment of the place. The..0trala^in :4liis sectioft 
forming several small terraces, wber«iii they nrfe 
much fractured, tree» have beea planted here/ tl^ 
)roots insinuating themseUds tbi>aogh thei filMres; 
land thus a wood has beevr prodnced ton the ilop% 
which, coming dowq to the promontory, extendsr i^ 
self on both sides of the spacp occupied by the heoji^ 
i^ith its offices and gardens, and a fine l^wn enclosed 
with a railing. In the wood on the rapid slope above, 
w^lks have been formed along the stony terraces, wUh 
"winding paths from one to another; seats being 
^lade in some natural grottoes,' and bench^; placed 
before such openmgs in the wood las afford fine 
views of the sea or of the coast Below the cbalk, 
find above the section of the stony strata^- a spring 
breakes out, which has been so directed as to pro- 
duce small cascades, received in basiM, one below 
another, boljowed out in projecting parts of the 
rock. 

630, Mr. Bpwdl^ and I afterwards ascended, by 
H steep ^assy slope, to that part of the eastern cli&, 
where, as I have said, the chalky eminences begin 
to recede, and leave the ^md-stone strata uncovered^ 
These form a terrace, a| first only overspread with 
^r^3S I but; ^s It extends eastijrard, it increases to a 

sufficient 
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sufReient breadth to have its soil, consisting of rub* 
bish, brought into cultivation, as is the case on the 
^iton side* The edge of this termee, forming the 
top of tioe clif& ahready described on tbe ei^tern side, 
shows all along the abruptsection of the sand stone 
strata, uod^^raocne parts of which are accumulated 
the materaala that Iwve crumbled down. We de« 
isceaded hence by an opeoiog above Bonchurch^ pre- 
dating lateral sections of the strata in the projecting 
jKurls, where they are aeca:) to incline back^^ards, as 
{^i^sing under the eminences of chalk. Here^ having 
lil^inted my ehaise to meet me, I took leave of Mr, 
Bowdloi*, with a very grateful sense of all the.mark^ 
of friendship which I had received from hlui^ 

631. Before I quit this part of the coast, where 
>4Bvery thing denotes the subsidence^ down to tlie bot- 
tom of the sea, of a great extent of the same strata 
that present their sectiom cm«this>southern and highest 
part of the island, I:shall relate an event which took 
placeon the same coast in 1799, and .which was corar 
inunicated to.raelby my very amiable and respectable 
friend .Mrs* Hajiriet EkiwpLjSR,. wha gave toe a 
copy of a letter from a person at Niton to the owner 
of an estate in the neighbourhood, dated the ninth 
of February in that year. The foUowing^s an extract 
, of it " Yesterday I was desired by your teiwipt, Far^ 
,*' merHERVKY, to go down to PitlandSy to tak^ .a 
*^ view of your cottage there, in order to.commupi- 
. ^ cate what follows* About Tuesday last, the whole 
:^^ p( the gfOUQd, from the .cliC abovs^ iy9# peen vfi 

jnotioHi 
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** inotioft, which motion was directed towards the 
** sea, nearly in a strait line. Hervey perceived the 
*^ house to be falling, and took out the curious anti- 
" que chairs. The ground above,, beginning -with a 
" great founder from the base of the cliff, immedi- 
" ately under Si. Catherine Sy kept gliding down, 
" tind att last rushed on with violence; and totally 
" changed the surface of all the ground to the west 
" of the brook that runs intcj the sea ; so that now the 
" wlooleis convulsed and scattered about, as if it had 
" been done by an earthquake. Of all the rough 
" ground, from tlie cottage upwards to the cliff, 
" there is scarcely a foot of land but what has changed 
'*^ its situation. The few trees by the cottage, at 
" the base of the rock, have changed their situation, 
" but are not destroyed. Hervey wanted, when I 
" was there,, to go into the house to fetch out som^ 
" trifling articles, but I dissuaded him ; and very 
" well I did, for soon after the wall to the west sunk 
" into the ground. At present, there are ev^ry 
•* where chasms where a horse or a cow might sink 
** down and disappear." 

63% This is not an accident of the nature of that 
described at Lyme^ (§. 55 1,) consisting in the fall of a 
mass from a cliff composed of soft strata^ to which 
some other cliffs of the same kind are still liable : it 
b similar to those still sometimes happening among 
mountains, on the slopes composed oifragments ac-, 
cumulated against the abrupt section oi stony-strata^ 
either at the epoch of the catastrophes which pro* 

. duced 
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duced thef vallies, or by falls of* fhatcrials siiice iti6 
birth of the continent. The soils of these slopes^ 
having their under part infixed among the asperities 
of the rocks, and their surface bound by vegetatib^n^ 
may remain firm during many generations, and evert 
for ever, unless they are sapped ; but if some stream^ 
swelled to a torrent by immoderate rains, happens 
to attack and undermine their base^ or if any springs, 
issuing suddenly from the rocks, insinuate their war 
ters among those loose materials, and detach them 
from the solid parts^^ the mass, being itself at the. 
same time penetrated by the rain, thereby rendered 
heavier and less coherent, may suddenly slipddwnto- 
'i^ards the bottom, till it is stopped by some new im-* 
pediment; and it was undoubtedly thi^ which happened 
at Pitlandi. 

6S5. Similai* accidents are sometimes occasioned by 
earthquakes^ as, for example, in Calabria i and henc€* 
great effects have been ascribed to that cause in some 
geological systems ; but such catastrophe? take place' 
only in loose soils produced by the action of anterioi' 
causes. It is probable that before men, from the in- 
crease of population, had taken possession of such 
soils, become fertile through the lapse of time, acci-» 
dents of both these kinds were much more frequent 
than they have since been ; and that thus, for ex- 
ample, the section of the sand-stone strata, from Niton 
to Steephilly now exposed to sight, was formerly 
cgvered by the present low soil cooiposed of rub- 
bish/ 
S 
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bish, which may have slidden down from siiiiilaf 
causes. 

€34. I set out from Bonchurck at eleven o'clock, 
and proceeded towards Brading harbour, situated at 
the eastern extremity of the island. At some dis- 
tance, I ascended on the terrace formed by the sand-^ 
stone strata, tl^ breadth of which increases, because 
the eminences of chalk recede, turning tOAvards the 
north; in particular, they fall back suddenly from the 
road, at a point were there is a wide and deep cleft 
from the top to the bottom of their mass : when I 
again approached them, beyond this great chasm, I 
distinguished the strata of chalky in a section above 
the grassy slope; but I saw only rubbish, either in 
this slope itself, wherever any part of it was without 
grass, or in that by the sea-side. As I proceeded 
eastward, the distance from the eminences of chalk 
continued gradually to increase, and I came to the 
village of Shanktm, situated in a Qombe extending 
down to the sea, the soil of which, though covered 
with grass, is evidently a chaos of ruins. 

635. From hence, following Sandmen bay at some 
distance, I crossed several ridges of small hills, which 
tentiinate at that bay in cliffs. 'These hills appear 
to be of the same soft sand-stone that is found at the 
end of the promontory of Boniface down ; but I saw 
likewise here and there, on the borders of the road, 
some sections of the hard sand-stone. The uppef 
part of these hilU is covered, to a great depth, with 

the 



160 

tfie same loose soil which I have described in the it^y 
from Newport to Niton, consisting of strata of yeU 
lowish argillaceous sand, with thick accumulations of 
flints, sometimes on the surface, sometilnes at a cer* 
tain depth between the sandy strata. I descended 
afterwards into a large vale, which terminates also 
at the bay near Sandown fort, and is crossed on a 
long causeway, or dam, with openings for the passage 
of the land-waters* This is evidently an ancient 
€estuary filled up ; for the whole vale consists of 
meadows, very rich above the dam, but not so good 
below it ; because, as I was informed^ notwithstand-» 
ing a dike in its front, it is sometimes inundated by 
tiie sea» 

636. 1 then proceeded towards Bradingy a village 
situated in one of the intersections of a ridge of emi- 
nences of chalk, which extends from the interior part 
of the island in a direction nearly eastward, begin- 
ning near Newport^ and terminating at the sea. The 
first of these eminences, on the ^st of that town, is 
St. Georges down, which I have already men- 
tioned ;. after this, there is a great interval occupied 
by low hills of a different nature: these are suc- 
ceeded by Arreton down^ Ashey dmon, and Brading 
dmn ; and then, after another great interval^ follows 
Beinbridge down, terminating at the s'ea in a promon- 
tory called JVhite cliffy or tulner cliff. The latter 
interval is an m\cie,nt itstuary^ near wliich is Brad^ 
ing ; its opening to the sea being the gulph called 
Brading harbour. The waters issuing from all the 

combe^ 
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iomkeirofthe S. E^ pan of the island unite togettfe* 
to form a stream, which follows all the turns of the 
feet of the small hills, and finally falls into this aestu- 
ary, nearly filled up, like the gulph itself, by the sedi- 
ments of these land waters, mingled with the sea-* 
sand : the part nearest to Eroding is converted into 
fine meadows, through which the stret^m \vinds in a 
wide channel, but with no sensible rapidity : farther 
on in the ancient aestuary, the grass is less riqh ; how- 
ever, though the season was so far advanced, I saw 
ciattle grazing there : lastly, as is the case all along 
the coast on this side, there are here in the sea be-^ 
ginnings of new lands, of great extent ; the sand-banks 
ieing already verdant in the parts which are left un» 
covered at high water- 

637. From Brading I went to Sl Helens, at the 
northern entrance of the gulph ; and thence, passing 
by the Priory, I proceeded to Ride. This road lies 
across small hills, extremely fertile j I saw on them, 
particularly, some very fine oak woods ; and the 
same soil of argillaceous sand covered with siliceous 
gravel continues to a great depth on the tops of the 
hills, as Well as on their declivities. Ride is 
built on the northern slope of one of these hills, and 
is carried down to the level of the sea; but the ac- 
cumulation of the sand on this coast is so great, that, 
at the ebb of the spring-tides, it is seen above water 
4:0 the extent of a mile : it is sea-sand, almost pure ; 
for at that time it may be passed over on foot or m 
a carriage; and it is brought hither from 5^/^Aetf^ 
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road m such quantities, that it has nearly buried aH 
the gravel, the waves having formed but a very nar-j? 
i*ow beach along the coast. In the most favourable 
ditnations, and especially in the creeks, vegetation 
is spreading itself over these new soils, in proportion 
as they are raised above the level of the common 
tides, by the sediments of the spring-tides. Already 
no vessels can come up to Ride but v^ry small ones* 
nor do even these ascend so high as the town ; they 
atpp at the end of some long wooden bridges, from 
the solid ground to tlie edge of the channel, which 
the vessels must follow in ascending with tlie tide ; 
there they discbarge their lading, and if tliis can be 
done in time, they go down also with the tide w beo 
it turns ; if not, they remain aground in the sand till 
the next flood. The houses of Ride are built of a 
Kme-stone in which I saw abundance of chamce ; and 
having inquired* whence it was brought, I was told 
that I should see the quarries in my way to New^ 
portj whither I purposed to go. 

638. I set out from Ride^ at four o'clock, for NeW" 
porty a distance of eight miles; and after havings 
crossed the first hill, I found at its foot, on the bor- 
der of a vale, the Ume-stone quarries, where the 
strata are in the greatest disorder, all split and 
broken by their subsidence towards the space now 
forming the vale ; the confusion of the masses fallen^ 
into it being shown by those, which, having remained 
the highest, now rise above the loose soil, and form 
rocks on its bottom/ as is seen in many vallies amon^ 

tigh 
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fatigh mourftalriis. On this hill and the following, the 
very deep loose soil is of the same nature with 
that on the low hills of which I have already spoken^ 
with the flhits on its surface ; and here also it pro- 
duces very fine oaks. When I bad passed over the 
second of these hills ; I came to a vale so much d^ipper, 
that, being below the l€,vel of the sea, it has formed 
an sestuary, extending a coiysiderable way into the 
island, with many branches ; I crossed it on a dam, 
with an arch under which pass the tides. This 
(Estuary is visibly tending to be filled up, and all the 
outer poast is likewise bordered with the beginnings 
of n^w lands* If a sluice were placed in the dam, 
to exclude the tides, all the qpper part of the 
«stuary would soon be changed into mejadows ; but 
th^ieturn of the water entering this space is neces- 
a^vSifoj*' ^^^^ purpose of keeping open a channel by 
which, small vegsels ascend with the tides to the 
bfi^g^; for this channel would soon be filled up, if 
Jhe course of the tides were to be confined. The 
SDstu^ry is called Fhfibo?vie creek ; and as borne is an 
old word . sigaifying brooks this name is probably 
given to, it on account of a brook arriving at the 
sea through the vale, of which the lowest -part forms 
the astpary. 

. 639. The hill which follows towards Newport is 

higher than the preceeding ; I suspect that it is of 

. chdky and a branch of Arretoti dmim ; it has not this 

fp.gcara.nce externally, as it is covered .with a great 

deal of gravel, and it^ uncultivated parts are over- 

M 2 grown 
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gfown with heath and furze ; but I saw chalk spi*cad 
6ver the parts that were in tillage, and it is not pro- 
bable that this had been brought from any great dis^ 
tance. This hill is not so high as the downs ; bat it 
is much higher than those beyond it, which indeed, 
when viewed from its summit, appear to be only the 
undulations of a plain ; but, when I had descended to 
their level, I found them to be small hills intersecting 
the country as far as Newport^ where I arrived in the 
evening, 

Oct. 15th. I set out in the same chaise from ^tft*;- 
portj at nine in the morning, for IVest Cozves^ at the 
distance of five miles, purposing to embark there for 
Southampton: In my way I followed the top of thfe 
hills on the west of the asstuary, of which I had occa- 
sionally a view ; for a long space, it lies between the 
hills, and is very narrow; so that here, no grass 
appears on its borders except in the creeks. The tops 
of these hills are still, in many parts, covered with 
furze, heath, and fern ; but cultivation is extending 
itself upon them : seeing some white substairce spread 
over the parts whicli were in tillage, I inqtiired of 
the country people what it was,, and they Called it 
white marl \ however I afterwards judged it to b^ 
only decayed chalk ; for I iouiiAjiints in some heaps 
of it which I examined on the borders of thf 
fields.' 

^ 6*40. The water is deep in this gulph, and hrgc 
ships come up to JVest Cowes, where the houses are 
^built on piles along the port, whence a large pier ad- 

vance9» 
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vances, serving as a quay ; and at the extremity of 
this He the boats which pass backward and forward 
between fVcst and East Corves. The tide being out, 
the Southampton packet had already weighed ; I 
took a boat to go on board it, and it sailed at eleven 
o'dock. When we were at some distance from the 
coast, I saw that in this paCTt it wa3 low, but that some 
branches of hills come down to it, the extremities 
of which at first cut off as cliffs, have been reduced 
into slopes, and covered with grass, since the sea has 
formed a strand ii) their front ^ 

641. Tlie wind was favourable for our crossing the 
sea, but not sufficiently so, for our ascending the 
gulpb of Southampton^ which took up a great deal of 
time^ on account of the tacks necessary to be made^ 
between the new lands on its borders. Near its en* 
trance, a great estuary opens oa the east, in the 
lower part of the vale through which arrives the^ river 
JIamble. On the west, there are new grouqds of 
great breadth, extending all the way up to the head 
of the gulph. In front of these grounds, on the sea- 
side, a very broad beach advances from the coast, 
narrowing the entrance of the gulph ; and at th)e ex-^ 
tremity of this stands Calshot Castle. The lands 
bordering the gulpb on both sides» down to the nevv 
soils, are low, but intersected with branches of hills ; 
these also at first were cliffs, having beeci broken off 
ip the subsidence which produced the present gulph, 
by Jhe change of the bed of the sea; but since the 
ibrmation ot the new grounds along its borders, these; 
cjxtremities have been reduced into slopes, nonr 

covered 
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covered with grass. We did not arrive at Southamp^ 
ton till three o'clock. 

642. This town is built on a promontory of the origi- 
nal soil, at the confluence of two small rivers ; the Tees 
on the west, which rises at a considerable distance to 
the north, and after passing by Stockbridge, enters 
the most remote part of the gulph ; and the Itckin 
on the east, which arrives from the north-east, by 
Winchester, and discharges itself on the opposite 
side of the promontory. I did not see the mouth of 
the TeeSi it being at too great a distance from tlie 
town ; but I ascended the (estuary at the bead of 
which the Itchin enters. This cestuary is also tend- 
ing to be jfiUed up ; and its most remote part is al* 
ready covered with meadows, separated from^the 
rest by the dam of a tidemilL The bathing-place 
is near the entrance of this aestuary, on a very firm 
sand ;. the river having deposited its sediments 
above, 

643. from Southampton I set out for Windsor; 
but I shall terminate here my account of this journey 
by iiome remarks. I have had two motives for not 
fi^aring to be too diffuse in my description of the /^/e 
of Wight and the neighbouring coast ; the first is, 
that, by combining these details with those which 
I bad previously given respecting Portland island^ 
the naturalists, who, from seeing islands adjacent to 
the coasts in maps only, have supposed their aepara 
tio» ffom the land to have been produced by the 
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actions of the sea, may perceive that geological hypo- 
theses ought not to be formed, ^ivithout an attentive 
observation of the places themselves. Those who 
enter .into this examination find every where marks 
oC the catastrophes and subsidences of the strain^ 
which producedl, in the ancient bed of the sea, while 
still occupied by its waters, the cavities observed on 
the sur&tce of the present continents, and also thosq 
on their, borders, which now form gulphs and cestua^ 
rie^y as well as the separation of islands from the 
coasts: the sea, instead of having produced such 
effects by its supposed actions, having every where 
tended to obliterate them, by filling up with its sand 
ail these indentations of the coasts. 

644. My other motive for these circumstantial 
observations concerns the history of the chalk and of 
the siliceous gravels. It is with a view to this ob-^ 
ject that I have described all the eminences of chalky 
as well in my road from IVtymouth to the coast op- 
posite to the Isle of Wight ^ as in my tour round this 
island itself; specifying the difterent kinds oisti^ata. 
beneath those of chalky the nature of the hills infe- 
rior in height to the chalky eminences, and in what 
iQanner the siliceous gravel is disseminated over 
these hills : lastly, it , is with the same view that I 
have bro,ught together all the phenomena which 
concur to prove, that the separation of the island 
from the coast has been the effect of revolutions in 
the mass of the strata, and not of any actions of tho 
sea posterior to the origin of the contine^ta, 

645. By 
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645. Bv the facts of the latter class, we are led 

to consider this island as having been abandoned, 

subsequently to its production, to known causes, 

easy to be followed in their effects. Now in the 

first place, none of these causes can have destroyed- 

the chalk over tlie greatest part of the island, and 

disengaged from it thejli/its there scattered in such 

profusion ; for all the chalky eminences are covered 

MUh a /Iff/ formed on the vegetable earth produced 

by the decay of plants ; which shews, as I have else* 

where remarked, that the surface of these eminences 

has suffered no erosion from the rams. The strata 

of chalk have indeed undergone catastrophes, as 

well as all the other strata; but substances are not 

destroyed by simple mechanical convulsions, such as 

fractures, subsidences, and angular motions; and 

yet the chalk which contained this immense quantity 

of flints is nowhere to be found. Besides, no cause 

at present in action can have scattered \h^heflintSy as 

well over the summits of the hills below the chalky 

eminences, as on their slopes, and in their vales ; for 

Dr. Hutton's supposition with respect to the conti-^ 

nentSy that* " there is no spot on which a river may 

*' not formerly have run," cannot possibly be applied 

to an island; no river cian have come from any dis* 

tance to run on these summits ; and if the gravel had 

been carried along by the rain-waters, it would all be 

collected jn the lowest parts, and even buried therej 

fts it is in alluvial soils, under the earthy particles, 

ivbicb have everywhere been the latest dcposites of 

tbo»iv»ter8« 
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646. Now what I have described in the hiand i» 
hi all respects similar to what is observed on the 
neighbouring continent, under similar circumstances; 
so that the conclusions are the same, and concur in 
confirming that, wtiich I had drawn from facts of 
various kinds in my Lettres sur rHktoire de la 
Terre et de l^ Homme, and have already repeated 
above ; namely, that the flints scattered over the 
surface of such large tracts of the continents, at pre- 
sent containing jio chalk, proceed irom strata of that 
substance which were; dissolved on the bottom of the 
ancient sea, after its liquid, by the chemical precipi- 
tation oi subsequent strata, had become capable, in 
some parts of greater or less extent, of redissolving 
th« substances before, precipitated from it. 1 will 
pot repeat here the facts relating to this theory al- 
ready indicated in my former works ; but I shall add 
some which directly prove thsit the siliceous g7^avel 
existed, in its present state, on the bottom of the 
ancient sea; and tliese may be expressed under this 
general form : that, iu various places, this gravel is 
intermixed with manne bodies; as in other spots, of 
which I have given examples in the Elemenia)^ 
Treatise, similar bodies are found amongst the gra- 
vel ot primordial stones. A first example of this in 
the siliceous gravel is found in the crags of Suffolk 
and Esse^y which have been already the object of 
our attention in Jhe present volume ; for the shells 
so well preserved in those strata arc there mingled 
with gravel of this kind. A second example has 
lij)peared in my nephew's description of Alum bay, 

(§600) 
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(§ 600) where ?. stratum oi pudding-stone, composed 
of siliceous gravely is found between argillaceous 
strata which contain marine bodies ; he met with ano- 
ther instance of this at Shooters-hill^ above the 
Thames^ near London ; and I also observed a similar 
case near Brentford. 

64i7. It is then evident, that the siliceous gravely 
now covering such extensive parts of the continent^ 
had already been disseminated over the bottom of 
the ancient sea, and consequently was lying on tbo 
continents at their birth, when the sea retired to its 
present bed. I think I have been also authorized 
by other facts, and by chemical discussions, in . my 
conclusion, that these Jlints belonged to strata of 
chalk dissolved, in that ancient sea. I shall not re- 
peat these remarks, when I speak again, in my next | 
journey, of the phenomena of chalky eminences ; I 
shall only point out the phenomena themselves, 
which will be found every where the same. 



Journeif f)^m Weymouth to the Part of the Dor- 
setshire Coast .called the IsiE of Purbeck, 
and to the Gulph of Poole. 

August \Sthy 1 905.--I embarked at IVeymouth 
in a small vessel, to go first to Swanage, in Sandwich 
hay, at the distance of about twenty-one miles to the 
eastward. 

648. ThQ 



in 

648. The wind being favourable for our keeping 
as near the coast as the depth of the wa.ter would 
permit, we first crossed Weymouth bay^ and then 
came to the fisherman's cove, on the east of it, near 
'Which, in a former excursion, (^ 585) Ihad proceeded 
some way inland, in order to observe an insulated 
hill with a chalky summit. From this point east- 
%vard, the sea is bordered with very lofty cliffs of 
chalky being the abrupt extremities of several ridges 
of hills, coming down from the high cAa/Ar- hills, and 
separated by combeSy some of which form only in- 
flexions on the top of the cliffs, and others descend 
down to the shore. Whoever shall attentively ob- 
serve coasts of this kind, by no means uncommon, 
i^ill easily perceive, that runn'mg waters cannot have 
excavated combeSy terminating like tlie former of these 
above the level of the sea ; for they receive only the 
immediate waters of the rain, and of a few springs ; 
and the turf covering their sides, and growing on the 
vegetable soil which its own decays contribute to 
produce, proves that no erosion takes place here. 

649. We proceeded towards Liilworth covCj wher«< 
the village of IVest Lulworth appears in an excava-^ 
tion of the coast ; and we next came before JVdrth* 
barrow bay^ where another opening in the cliffs dis- 
closes to view a very spacious interior amphitheatre*^ 
This opening being narrow, in sailing before it at a 
certain distance, from west to east, the village of 
"East Lulworth is first seen, situated in the eastern 
part of the space within; then, near the middle, ap« 

pears 



172 

pears an insulated hill, on which is Zuiworth castle^ 
with its park ; afterwards, as this hill vanishes from 
sight, the western side of the amphitheatre is in iw 
turn discovered. Only a small brook issues from the 
combes of this vast space, . which, when attentively 
^baerved, cannot be taken for any thing but a great 
suhidawe. 

650. The scene soon changed, as we advanced 
fufther eastward. The hills of chalk receded to a 
greater distance from the coast, m hich was bordered 
with smaller cliffs, the sections of low hills, consist- 
ing of strata of lime-stone^ The sea shore also 
changed very much ; before we reached this part, ne 
bad been obliged to keep at some distance from tho- 
coast, the sea being shallow near it ; and there the 
cliffs had been bordered by a strand, high and broad 
in a greater or less degree ; but when we arrivecjl 
under the lime-stone cliifs, we found no strand, th^ 
sea being very deep ; and the masses which have 
been detached from those cliff's, and have fallen into 
the water below them, not having yef risen to its 
kvel, they shew themselves only here and there at 
low water. Here we saw nothing but rocks cut 
down abruptly even below the level of the sea, ex- 
cept in one place, where, in the catastrophe which 
determined the form of the coasts at the time of the 
great subsidence, whereby the present bed pf the sea 
was produced, the rupture of these strata pf lime-- 
stone having taken place farther in, a small vale waa 
formed, between their section and a long ridge of 
(ietacbed masses which borders the coast, 

Q5U Here 
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6.51. Here begins what is called, I know not why, 
the isle of Purbeck ; which is pn'operly a certairr' 
hilly district, belonging to this coast : its most pro- 
jecting part is a cape, called, in most maps of Eng-" 
laiKl, St, Albans head; but in Smith's map oi Dor* 
setshirCy which I have used, it has the name of St: 
Aidhams head, and that of St. AldhanCs chapel \s 
given to a church. on its summit. Beyond this cape, 
there are quarries, half way up the cliff, of one of 
the kinds of lime-stone, transported to different parta 
of the country under the title of Purbeck stone: 
Only one particular stratum is worked here, which 
lies between other strata, and is distinguished by its 
splitting into flags, three or four inches in thickness, 
usted for the pavement of courts and halls, and for 
the side pavement of streets. It is already worked 
a considerable way under the superior strata, which 
are supported by pillars left for that purpose. All 
these strata have undergone catastrophe^, either pre»^ 
viously to the birth of the continents, or at that aera; 
for they are* inclined towards Sandwich bay; and 
moreover, they are full of fractures and dislocations ; 
so that, after some of the inferior strata have passed, 
in consequence of this inclination, below the level of 
the sea, they again appear above it ait some distance^; 
this is frequently repeated, till, at Peverel point, the 
whole mass of the strata, having passed below the 
level of the sea, forms there a ledge of rocks, shewn, 
whei:\ there are waves, by the breakers, and indicated 
in maps by asterisks, the usual mark to express 
rocks under ws^ter. 

652. This 
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6SS. This b the entrance of Sandtoick bay, the 
geological aspect of which is very striking. This 
bay opens to the east ; and while its southern part 
is composed of j/rtf/« oi Ume-stoiie^ reduced, by their 
fractures, into terraces, one below another, down to 
tt^ level of the water, a high chalk hill rises on the 
northern side, forming towards the sea lofty cliffs of 
chalk ; and ridges of both these different kinds extend 
themselves inland, embracing between them a large 
vale covered with meadows, tlie lower extremity of 
which forms th6 head of the bay. 

653. The small town of Swatmge, where I landed 
at half past four, is situated at the foot of the limet 
stone hill behind Peverel pointy and extends itself 
iJong the side of the bay, and a part of the vale. 
Immediately, on my arrival, I set out on foottovi^w 
this bay. At the point where it turns, and where jto 
border is formed. by the- lower extremity of the vale,' 
there cut oS in small cliffs, I crossed a brook, flowing 
through the meadows, along the fpot of the lime^stanc 
hill. I followed these small cliffs, which are a secr 
tion of the soil of the vale ; their greatest height is 
about fifty feet, and their base consists of strata of a 
reddish sand-stone^ covered witli sand of the same 
colour. These strata also have undergone qatas* 
trophes; for they are seen to incline towards the 
north, and finally to disappear under the strand ; so 
that, ne^r the chalk hill, the low cliff at the bottom 
of the vale ijs composed of sand alone. I was told 
by the workmen in the quarries, that the limestone 

strata 
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strBta of tiie southern hills, descending towards the 
vale, pass under its strata of sandstone; and at 
SwanagCj Captain Lewis, of the sea fencibles, in- 
formed mc, that, from sea, the strata in the cliffs of 
the chaUc hill are seen to^descend in the same direc^ 
tion, towards the bay fbllowmg this (Hi the north* 
east 

65'k. From the observation of such phenomena as 

these, it cannot occur to the mind, that bays have 

been formed by the actions of the stay and the vales 

coming down to them excavated by rwming waters. 

What subsidences and angular movements must all 

these strata have undergone, to produce such disor* 

der as I have here described ! The sea is so far from 

having formed this Aoy,' that it is tending to fill it up, 

as is the case with all others : the strand under the 

low sand-stone cliffs consists of sea-sand almost pure, 

and extends itself beneath the water with a gentle 

declivity ; it is here that the bathing machines are 

kept; and at the foot of the cliffs the waves have 

formed a vei-y wide beach, composed of siliceous 

gravel, excepting near Swanage^ where this is mixed 

with calcareous gravel. As for the quantity of the 

water which passes through this wide vale, I have 

mentioned a brook flowing along the foot of the 

lime-stone hills. In following the cliffs of sand« 

stone, I crossed another rivuli^t on the beach ; and 

when I came to the chalk hills, I saw a third, which 

issues from an interval between the foot of those 

kills and the' soil of the vale, and is so small, that it 

4 Ipses 
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loses itself In the gravel. It is therefore every Wdy 
impossible to ascribe this vale to the action of run^ 



mng waters. 



6S5. The lower part of the chalk hill on this side 
has no great declivity, and its base is cultivated; 
but above, it rises .very rapidly. I began to ascend 
it in the interval just mentioned, following the sheep- 
tracks ; and I crossed the cultivated part from field 
to field ; but after this, the hill, covered only with a 
turf formed on the rubbish of the chalky became so 
steep, that, finding myself much fatigued, and still 
far from the summit, I was going to give up my 
attempt, when I perceived at some distance, nearer 
the sea, a row of white patches in the turf, beginning 
from a lower part, and reaching the top. I went 
towards this, judging it to be a kind of path, formed 
by the footsteps of the country people. It proved 
extremely troublesome to cross obliquely the rapid 
dc;clivity of the hill ; and when I came to the path, 
or more properly succession of holes, I found them 
at a great distance from each other, the vertical rise 
of each step being at least a foot ; but, as the wear 
ther was dry, and I had a firm footing at the bottom 
of these little cavities, I was here able to ascend the 
hill : its extremity towards the sea, which is lower 
than the rest, is entirely overspread with the flints 
belonging to the chalk ; but the quantity of these 
diminished as I ascended, and the top was covered 
with turf. 

656. This 
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8S6. This ridge of chalk hills, coming down frblil 
tlie interior part of the country, and terminating in 
cliffs towards the sea, forms the separation between 
Sandwich bay aiid Studland bay, in which latter is 
the gulph of Poole. At the extremity of this hilf 
towards the sea, there is a signal post ; I went up 
to it, and having made myself known to Mr. Lowe, 
a lieutenant in the navy, who commanded there^ he 
was jso good as to accompany me, along the edge of 
the cliff, to a point which overlooked th6 whole ex*- 
tent of Studland bay^ and was immediately above the 
cape called Fore-land^ or Handfast point. This is 
a cape much resembling that of the Needles in the 
Isle of IVightj parts of it having been detached in 
the same manner, in consequence of crevices in the 
challcy strata ; the pyramid nearest the cape is not 
pointed ; it is flat at the top, and covered with grass. 
Mr« Lowe told me that old men remembered the 
time when it was p09sible to cross over to this sum- 
mit on a plank ; but the distance is by far too great 
at present, as the cliff has crumbled much away; 
Thisclifi'atfords another example of what I have said 
respecting the difference in the effects produced on 
coasts, arising from that in the original depth of the 
sea before them. A beach has been formed under 
the chalk cliffs to the west of St. AldhanCs head^ 
where the sea is shallow, and they are beginning in 
5ome parts to be covered with grass. Here, on the 
contrary, the sea is still very deep at the foot of the 
cliff; so that all the masses which fall from the latter 
disappear in the water, and a long time must pass 

N before 



I^efore its demolition will be terminated by a 
ieach. 

657. When I Mas ready to return to SwanagCy Mr, 
)/>we showed me a path very steep, but safe, which, 
after following for some way the brow of the cliff, 
descends obliquely towards the head of the bay. In 
going down by this path, I saw on the opposite side, 
the sjope of the hill composed of the Ime^tone strnteiy 
trbere heaps of rubbish indicated tlie entiances of 
the quarries. I had a view, also, of a great part of 
the vale terminating at the head of the bay, and 
interspersed with hillocks, which shew the disorder 
of the strata of reddish soil composing its bottom ; 
a disorder already indicated by the inclination of 
these strata in the cliff in which it terminates towards 
the sea ; and in the sequel will be seen other posi^ 
tions of the same strata, rendering the catastrophes 
of the different kinds of strata in this part of the 
country too complex, to permit any distinct idea to be 
easfly formed of them. 

jiug. 16th. I staid this day ^t Swanage, to visit 
the quarries. Two principal strata ,are worked in 
them, one of which splits into flags,, like that already 
mentioned in the cliff on the coast ; the other is taken 
out in large masses, and used as free-stone. I learnt 
that it was not above fifty years since quarries had 
been opened on the slope, . the same stones havin<y 
formerly been taken from 4he top of the hill; and 
this determined me to ascend tbitlie^' fir^t. When i 
^^ f had 
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had reached the summit^ I found it to be tongitudi* 
kially intersected by a glen, terminating, like a comber 
at the highest point. It cannot be doubted that a 
great subsidence of the strata^ from the highest to the 
lowest, has here taken place, while, at the same time^ 
a large mass has become inclined, dipping down to- 
wards the vale ; for a great section of these strata 
is seen in the glen on that side ; and it is here that 
there were formerly quanies of the same stones as 
are now obtained on the slope ; these strata extend 
towards the highest part of the hill ; and I saw in 
several places heaps of the rubbish of the old quar- 
ries, only one of which is now remaining, because thd 
expense of the carriage of the stones from hence t9 
the quay has been very much increased, since the 
farmers, enriched by the tillage of lands before uii* 
cultivated, have had sufficient work for their horses 
at home. It was this motive which led acme who 
had been engaged in the first quarries, and fully un* 
derstood the directions and incUnatUms of the strata^ 
to seek the same kinds at a lower level, by sinking 
on the slope ; the first who attempted this having 
succeeded, others followed their example ; and thus 
the principal quarries are at present here# 

658. Before I speak of the two sorts of striUU 
worked through these openings on the slope, 1 shall 
mention a third, distinct from both, the position of 
which will serve to convey a general idea of the in- 
ternal part of this hill. One of the master quarrymen 
conducted me to the spot under wbich it fbaml this 
* ~ N % particular 
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particular stratum, distinguished by the name of 
Purbeck Portland^ because it has some resemblance 
to the Umt'Stone oi Portland island ; and in fact I 
found It to contain the same species of chamce ; but 
this stone is harder, and is of a bluish colour, while 
that of Portland is yel lowish. My conductor shewed 
me a broad terrace on Durlstone hcadj a cape form- 
ing one side of the small bay oi Durlstone whence 
this stone was taken. This terrace is separated from 
the hill by a gkuy into which I descended ; but I 
could not discover any trace of what was there cover- 
ed by the grass growing on a deep loose soil. My 
guide then told me that this was a/ir//, (a sinking,) 
extending through the whole thickness of the hill ; 
and that, here ended the stratum oiFarhtck Portland^ 
which had not been found anywhere beyond it. 

659. To give now a general idea of the situation 
of the two other strata j I shall explain the nianner of 
working them on the slope above mentioned, A 
large vertical excavation is firstmade, down to the? 
lowest of these strata, one of which, as I have said, 
furnishes flag-stones, and the other the free-stone 
commonly called Purbeck-stone^ Between tliesc 
two there are others, to a considerable thickness, but 
of no use, because they are too hard for the chisel. 
For the purpose of .working both the useful strata by 
the same openings this is made wide enough to have 
.09 one side a slope down to the lowest stratum, for 
the extrjtction, of th§ blocks, the workmen (fc.- 
f^^^^Wg.'lVJ^r ^"^y.^y ^ ladder; a road being cut 



Km jtbe other side, which leads directly to the upper* 
most stratunif 

660. The materials taJcen out of this large opening 
are used to begin the formation of a platform with- 
out, on the side of the slope, the breadth of which is 
afterwards increased by the rubbish of the quarries^ 
and of 4he stones hewn on it, under sheds, for various 
purposes. The blocks are brought, from tlie inner 
parts of the quanies, to the opening, on small cart? 
with iron wheels, along a road paved with flag-stones; 
the blocks from the upper quarry come out directly on 
the platform ; but those from the lower can come only 
Co the foot of the inclined part of tlie opening. This 
part is also covered with flag-stones fastened *toge- 
ther with cramp-irons, and at the top there is an iron 
pulley, oyer which passes a rope, with an iron hook 
at the end of it ; this rope is fastened to a windlass^ 
3trongly fixed in the middle of the platform. There 
is an iron ring in the front of each of the small carts 
that bring up the blocks; in thi3 ring is placed the 
book at the end of the i:ope ; and the qart, in which 
the block is fixed firmly with a chain, is then, by 
mec^Q$ of the windlass, drawn up along the slopes 
» the wheels are of a sufficient heiglit to allow these carts 
to pa3s ^ver the pulley when tliey come to the firont 
of the platform ; and being then on fiat ground, they 
^e drawn wherever it is necessary. 

£61. On examining the blocks on th^ pktfonD, I 
4i4 not see in them th^ chamce belonging to the 

stratum 
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ttraium called Pur beck Portland; t found only 
some small gryphites on the smface of the stratum. 
But looking at two blocks which lay near each other, 
I saw on the side of one of them a large Jish,, un- 
luckily without its head, and oh that of the other^ 
its impression, I desired the workmen to detach 
both these pieces, and to send them for me to IVey^ 
mouthy where I accordingly received them ; and they 
are at present at Ashfield in DeoomhirCy in the cabi* 
net of Mrs. M, A. Burges, whom I shall haveocca** 
ision to mention hereafter. This fish is nearly a foot 
in length, from the point where the head is wanting 
to the end of the tail, and seven inches in breadth at 
the point where the fins are fixed; at first sight, it 
toiigh't be thought to have preserved its scales ; but 
it i? the flesh itself which has that appearance, being 
converted into a brown hard substance^ consisting 
bf small flakes, forming a kind of mosaic, and easily 
«epafable» 

'^ '66Q. The master quarryman led me into the 
^ukrry whence these large blocks are tal^en. This 
feti'atum is called down vein ; because, as my con* 
xhictor told me, it had been first worked on the 
'^(kvns at the top of the hill : this directly shews wh^t 
is here the ^state of the strata ; nor are the following 
circumstances less interesting, as geological moqu^ 
nient§, . . 

663 Two of these circumstances greatly facilitate 
ihe working of this stratum ; and the* first will afford 
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anew example of the phoiomenon alre&cly oppose^ 
to the Huttonian theory of the amsolidatwm oi our 
mineral strata by an internal heat, namely, that soft 
sti:ata are often found between tlie hard ones ; now 
here^ the stratum of limc'^tone which k worked i$ 
separated from a lower stratum abo of Utne^one^ by 
oneof «p//^ $mrtf about a foot thick, wherepu tbt 
former rests. The other eircumstance, equidly &^ 
vouraUe to the woi*kmra, is that the whole mast 1$ 
intersected by fractures in two different directions^ 
longitudinal and tranversal. By these two cirotOir 
Ranees, the blocks are already formed, within tiie 
quarry, of a proper size to be taken out{ they arefa^ 
re^ar paraUelopipeds, and have all the same tldek* 
fiess, vis. thi^ of the stratum, which is Several l(Mt$ 
the other dhnadsioiis depend on the distatiet of the 
fractures in both directions. When one^tfthase blocks 
is to be detached, nothing more is neeessary than Id 
dig under it, in order to remove the soft mari on tiia 
most convenient side ; and it then separates fron thfe 
rest, and falls on that side. In every quarry, they 
begin by taking out th0 blocks along one 6i the Ion* 
l^udinal fractures, leaving some here and theitB, as 
ja support to die roof; but when they have pro- 
ceeded a certain way, they extend their work in 
breadth, by taking the blocks on several c^ these lines; 
in order to increase as little as possible the distance 
^om t^e opening of the quarry. 

664. The road along whidi I went within tha 
.quarry will again show some very interesting pheno- 
jnena^ relative to the effects of the catastrophes nqr 

dergone 
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dergOne by the strata. The general method of work-* 
kig in these quarries is to follow the direction in which 
the strata rise; because tiius, when the blocks are 
detached, they are the more easily drawn on the 
fimall carts towards the opening. The master quar- 
ryinta and one of the labourers led me into tho 
quarry with lamps. For a certain way, the Jloor 
rose ; but it had, at the same time, a lateral inclina* 
tion, which fatigued me very much ; for though, 
where the blocks have been taken away, the stratum 
of marl id' covered with flag-stones, yet, as this 
iii4rl is soft, the weight of the blocks makes some 
of it' oo^e out in the intervals between the flags^ 
-whidi .'iBadars^ them' extremely slippcpy. Howeverj 
thdfeiquftrrtesare attended with anotheFgreat advan* 
tt|e*;« md this is, that, from tbe many vertical frac« 
tores^^hroughth^ wholefhill, the water dropping from 
the rwf^ soon passes through the ^fioor ; so that it 
ddes not lie there, but only produces some dampness, 
in the quarry. 

€66. At a certain point, I found the^oor of this 
gallery become suddenly horizontal, that is to siy, 
without either ascent or lateral inclination ; and it 
had been already worked a considerable way in this 
position ; but the workmen told me that, from their 
own experience, they expected . soon tg meet with 
another sudden change produced by a fri^cture, and 
to find the stratum either higher or lower, perhaps 
in a great degree: they showed me, in our way, 
several less considerable changes of its level and iQ* 
cUnation^ occurring after fractures ; and always, io 

thia 
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tilts case, the iiHsOre, which is very wide, is fiMe4 
\\'ith some extraneous matter, like the false veins ia 
niines. Thus, in the transition from the ^cending 
and laterally inclined planes of the strata, to their 
I horizontal position, there is a fissure of great breadth,. 

filled with soft clay. 
f 

I 666. The quarry-men farther told me, that consider- 

I able vertical separations, filled with semi-transparent 
I stalactites, are occasionally found between the 
I masses of strata ; and that in parts where the vcrti- 
I cal iSssures do not pass directly from stratum to stra- 
I turn, subsidences of some intermediate masses hare 
taken place in the lower strata, while the upper have 
I remained supportjpd by the sides. This is the ori^ 
of all citoernSy M^hich are more frequent in calcareous 
1 inountains, than in those of other kinds ; and I Inamt 
from the mastqr quafry-man, an elderly man, that 
^avcms*of considerale size have been found in othw* 
parts of this hill, ^vlth springs passing through them, 
which afterwards break out at the surface. Advan- 
. tage has been taken of a spring of this kind to the 
PQrth of Sxocinage^ for the construction of a mill ; a 
basip has been formed immediately below the point 
wher^ the spring breaks forth ; when the water has 
accumulated in it, a plug in tlie bottom, near the an- 
terior edge, is taken out, and the water falls on the 
wheel ; the plug ia replaced, when the basin is emp- 
tied, and as soon as it is replenished, the opera- 
tion begins again. Such springs can be produced 
no otherwise, than by the accumulation of the water 

in 
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in interior caverns; of which scmt gteai/iv example* 
will be seen in these travels. 

667. I have given tins circumstantml description 
of both the internal and external parts of the hill at 
SwanagCj because it will serve as an example of what I 
have said in general respecting the formation of hillsy (as 
wcil ^soi mountains,) and of their intervals, the votes; 
I mean, that they are original forms of the continents^ 
produced by the catastiophes of tlie strata on the 
Jiottom of the ancient sea ; and hence may be under- 
stood why, in describing tlie external appearance of 
hills, I so frequently mention surpcrficial injlexions 
of their summits ; since these inflexions, whiqh can- 
Kot, in such a situation, he attributed to exterior 
causes, shew an internal disorder of the stonj/ strata^ 
|>i^oduced by their fractures and by the angular okv- 
tions of their disunited masses^ which the loose ex* 
jternal soil, cultivated, or covered with grass, conceals 
from view. It has been seen in this hilt oi Swanage, 
that a simple itiftexion on its brow marks a paint, 
where the stratum of Purbeck Portland is cut ofi^ 
and beyond which it appears no more ; that an in^ 
JlcMon on the summit discovers strata which are also 
found on the slope ; and that, with such small ex- 
ternal signs, the whc le mass of the strata within the 
hill is fractured and disordered. The soil of the 
vale, and that of the chalk hills on its northern side, 
cannot be examined with equal advantage, because 
there has been no inducement for piercing them ; 
buf it will be seen, that their forms announce no less 
evidently the catastrophes by which these external 
appearances have been produced^ 

9 Aug^ 



Aug^ 1 7fh. ' I hked a (lorse at Swunage of a inaa 
who was to accompany me on foot, both to serve m« 
as a guide, and to take back the horse when I should 
want it no longer. My desi^^n was to go to Shtd^ 
kind bay^ and thence to Fooh harbour^ which opens 
into it: the horse way was first up the vale, as far 
as an intersection in the ridge of tlie chalk hills, 
wherein Corfe Cmtlt is situated, and whence there 
are two roads to tiie bay ; one along the foot of the 
ehalk hills, on the opposite side, and the other over 
their top : I took the latteir road, purposing to re* 
turn partly by the former* 

^ 668. I found the soil df the vale interspersed with 
those hillocks which I had observed from above, and 
whidi, in some parts, ri^e on the foot of tlie border* 
ing hdls, indicating the disordered state ^f the strata 
Qi the reddish jsoil. braeath the turf« When I came 
to that interruption of the chafk hills just mentioned!, 
in which Corfe Castle stands on a small emi* 
iienoe, I saw on the left b, high insulated hill of chalky 
divided, from top to bottom, hy a combe with very 
steep sides : rubbish of a chalk sufficiently hard to be 
used in mending -the roads is takan from its foot It 
will be seen, in the course of these travels, that tlie 
lowest strata in the chalky eminences are very gene- 
fally the hardest. 

669^ I did not at this time stop at Corfe Cast ley 
but ascending the chalk hill separating the two bays, 
J proeeeded upon it in a retrograde direction towards 

the 
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the sea, nearly to the sjgnal-post wliich I had visited 
t\vo days before. The slope of this hill is much less 
steep on the side of Studletnd bay than oiv th^t of 
Sandwich hay, and its lower part is cultivated : near 
its foot, I found a small longitudinal vale, dividing it 
f'om an interrupted ridge of hills miming along tlic 
foot of the chalky eminences. I ascended the nearest 
of these mounts, and found it to be composed of the 
same reddish strata yytAch- form the bottom of the 
vale on the side of SaridwicH bay ^ iho^e of sand-stone 
being covered wWi sand, and'i« gneal disoi*dcr. This 
stone is called grit in tlie eodnlry, an^ some of its 
sfrata^ which are of various colours, are hard enough 
to serve as grinding s^^niei} ite seatlered fragments 
are strewn over' the wh6le «l<>pe of tbtx hi^l ; and; 
from the aspect of cfte'ptece, it may be concluded^ 
beyond all ^ubt, that such a chtos- cannot haw been 
produced by anytjausein action on the coatinentS| 
since they have existed; * *; 

670. The village of StUdtand stands on the foot of 
this hill ; and lower down is a very wide strand, ex* 
tending southward ta Foreland pointy and bordermg 
the whole bay up to its northern cape near Christ* 
cfnirchy being interrupted only by the entrance of 
Poole harbour. Beyond Studlmid^ on the latter side, 
tile strand runs along the foot of a ridge of low hilli 
branching off from those by which I had descended 
thither, and encompassing a great part of the gulph ; 
it appears even, that the subsidence of a part of the 
strata of this ridge, below the level of the waterj 
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bas been the (iause of ^e continuation of the strand^ 
as far as the channel which the tides have preserved 
for themselves in the enclosed gulph ; that channel 
forming the entrance of the harboun 



671. The sediments of the land- waters being al- 
most entirely retained within the gulph, while tlie 
small portion of them issuing with the tides is carried 
out to some distance, this wide strand is composed 
of pure sea-sand, with the little gravel which the 
waves have found in their course ; so that the 
winds have formed a row of dunes, resting against 
the feet of the hills, except in a part where, the oii* 
ginal bottom of the sea having happened to be lower, 
tile high tides still fill a space, which, in the county 
maps, is called Little Sea. The tide being much 
risen when I camo to tliis space, I took my guide upon 
the horse behind me till we had crossed it : there are 
no dunes here against the foot of the hill, because the 
strand itself is interrupted ; but they begin again be- 
yond this, and go on to the endof the slip of land cal- 
led Rathorn pointy about five miles distant from Stud- 
land. There a passage boat is kept, in which I 
crossed the entrance of the gulph ; and I landed on 
a continuation of this slip- of land, extending as far 
as the hills on the northern side. 

672. This part of the slip of land appears also to 
have been formed on a submarine bar, beginning 
from these hills ; and the sea has doubly contributed 
to increase its breadth. On the outer side, so large a 
quantity of sand has been driven towards the coasts 

that 
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that It has formei duties, indicated in the map under 
the name of Sand-hills. Within, where the sedi- 
ments of the land- waters are retained by this bar, the 
waves and the tides have formed a broad strand, now- 
covered with grass. The dunes bordered on theinner 
side by this strand are so wide, that, being overspread 
with heath and furze, they maintain a flock of sheep, 
belonging to a farm-house, which stands there. In my 
way^to Poole^ six miles from hence, I turned to the 
west, and proceeded aloqg the foot of some hills, of 
a nature quite different from the three kinds already 
described on this side of Swanage ; tlxese belong to the. 
ridge which I had crossed in my preceding journey 
from Poole to Christchurch^ (§. 594,) and which, so 
far 33 can be perceived from their abrupt sections, 
are composed of sandy strata, some white, and others 
yellowish, intermixed with strata of white clay ; tlie 
surface being covered with siliceous graoel. There 
are in the gulph several original islands^ consistingi 
as I was told, of tlie Sjsime soil with the latter hills, 
and the vale terminating. at the gulph : the principal 
of ttiese is Branksea Isle ; part of it is cultivated, 
and the rest planted with firrtrees. The ridge of hills 
which I followed has several branches advancing into 
the gulph ; and there are very extensive new grounds 
on this side, already beginning to be green at low 
water, though they are still covered by the high tides, 
except in the a'eeks, where they are become pastures* 
In one of these creeks,; between the Salt-office and 
JParkson^ salt is made in; -the same manner as at Xjfr 
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^ 673. At Parksorjy the roacl quits the shore, to 
pass over a promontory, before which, as it advances^ 
farther into the gulph, there is not yet a solid strand ; 
its sides have continued longer abrupt tlian the parts 
less exposed to the waves ; but by degrees, as the 
new lands have been formed against them, these 
cliffs have been reduced into slopes, and covered 
with grass, remaining abrupt only at its extremity^ 
Before I arrived atPoofe, I passed over several other 
promontories, crossing the intervals between them on 
the new lands. In front of these lands, ^re arc^ 
%wo spaces with fdrm-lK)uses on them, whicl^ at high 
water, appear to be islands ; but they are probably, 
at low water, united to the coast* I crossed one of 
the creeks to arrive at the promontory, already 
described in ^« 593, on winch Poale is situated ; and 
I entered the town nearly in the middle, opposite txy 
the quay where the vessels lie : I arrived there at 
half past one, and at three I set out for JVarehamj on 
the opposite side of the gulph, at the distaoK^ of 
about nine miles. 

674. As the tide was going out, I took, in leaving* 
Poole, a road over the new lands within die gulph ; 
but, after I had proceeded a certain way, I came to 
a part still covered with water ; and this obliged tne 
to ascend on the original coast, and to follow the 
high road psuasing along the borders of the gjilph over 
small hills, most of which are uncultivated. Though 
the tide had aot yet completely retired, I $vw ttie 
gulph almost entirely toccupied witl;i saad-banl^s,, ^l- 
( ready 
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ready green in their middle* Towai'ds the ^ea tx^ 
tends tlie ridge ivhich^ advancing from the Studland 
side encompasses the gulph, and is bordered without 
by the wide strand above described. I arrived at 
JVarekam at seven o'clock ; and as I intended to stay 
there, I sent back the horse to Swanage^ and began 
my observations that same evening, *with< a guide, ia 
order to form a general idea of the place* 

675. A promontory of the continental soil ad- 
vances at the head of the gulph ; and across tliis, 
at about a mile from its extremity, is built thq 
town of JVareham. This promontory separates the 
mouths of two small rivers; one of these is the 
FroomCj already mentioned as passing through Dor^ 
ehestery whence it arrives on the southern side of 
the promontory ; the other, arriving on the northern 
side, is the PiddlCy seen from the top of the promon- 
tory winding through meadows to a considerable 
distance. Here, as we have found to be the case in 
many other places, the vale in which the river flows 
is so far from growing wider as it approaches the 
'sea, that it becomes narrower; and of this circum- 
stance advantage has been taken for the purpose of 
raising the level of the water by a dam, that it may 
fiBiU on the wheel of a mill. 

676. The Froome issues also from a large vale 
covered with meadows ; and at its original mouth 
there was formerly a port as much frequented as that 
^f PqoU ; but ttie whole head of the gulph has beeii 
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So much filled lip by the sediments of land-waters^ 
and the sea-sand driven ag^in the shore by the 
waves and the tidesj that very extensive new lands 
have been formed here^ covered with meadows, 
through which both the rivers have prolonged their 
course. But the bed of the Froome is at present so 
shallow, that only small <Jraft can come up to the 
port, and even these must ascend with the tide. I 
went to the end of the promontory^ where I saw the 
meadows of both sides meeting before it, and advari- 
cing forwards a considerably way } and I was told 
that they were still continuing to extend them^ 
selves. 

Aug. \^th. Setting out on foot from JVarekam, 
at ten in the morning, I proceeded first towards Corfc 
CastlCf at the distance of four miles, 

677* In going out of the town, I crossed the mea- 
dows of the Froome on a long causeway with several 
openings, the principal one for the river, and the 
others for small rivulets, and for the passage of the 
waters when the meadows are overflowed. This led 
me to small hills covered with heath, the soil of wluch 
is a white sand, overspread with siliceous gravd. 
Having proceeded some way farther, I came to a 
large excavation, already very deep, whence is taken 
white clay, used for making pipes and earthern ware, 
and transported for these purposes to a Considerable 
distance. To carry off the waters from this kind of 
quarry^ a trench has been made, which crosses the 
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road, and is passed on a bridge. These strata of clay 
are covered by others of white sand intermixed with 
yellowish : there is a great deal of siliceous gravel 
on the Surface, but oone in either of the above two 
kinds of strata* 

6f 8. Between tliis and the entrance of the opening 
in which Corfe castle is situated, I passed over some 
low hills on the base of those belonging to the chalky 
ridge; and when I came to the opening, 1 saw the 
castle within, standing oh an- insulated mount, of 
which it covers the whole summit : it was formerly 
flanked with round towers ; but it was demolished in 
1645, during the civil wars, and, its walls were in 
part blown up with gunpowder. The 'masses of 
these walls and of the towers, still lying on the slope, 
may afford an explanation \\'hy the word breccia^ 
which, in Italian, signifies a broken wall, is, in Geo- 
logy, applied to certain hard strata, containing frag- 
ments of other stones ; for the mortar of the fallen 
masses is so much indurated, and adherens so strongly 
to the stones, that some of the towers remain entire ; 
and one, which is detached from the wall, learns very 
much to one side without being broken. I entered 
the precincts of the castle by a very high bridge, sup- 
ported by three arches, and passing across a vale : 
it rests against a hill near the village called Corfe 
castle. On the back part of this hill, an abrupt section 
of the chalky strata shews that their planes, nearly 
vertical, run across the hill ; but in other places, and 
even in the mount of the castle, the inclinations of * 
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the strata are different ; which circumstance very 
visibly indicates that this interval between the hills 
has been the effect of a subsidence, followed by an- 
gular •motions of the divided masses, part of which 
have remained at a higher level. At the foot of these 
hills the chalk is very hard. 

579^ The small river Corfe^ formed in the vales 
and combes coming down to this opening, divides 
itself to encircle the mount of the castle, and after- 
wards, re-uniting, is directed along the foot of the 
hill, for the purpose of turning a mill; whence it re- 
turns to its natural channel, and flows through a vale, 
which is in one part very deep, and terminates in 
one of the creeks of Poole harbour. I undertook to 
follow this vale along the summits of the hills on its 
left side ; but I found them so much covered with 
very high furze and broom, that I gave up the attempt, 
and turned back. 

680. I then came into a meadow, where, being 
already fatigued by my walk, the shade of a tree in- 
vited me to rest. Throwing myself upon the grass 
on one side, I took my pen and ink and my pocket- 
book out of my pocket, in ordes to note down my 
observations; and while I was writing, with my 
head bent downwards, and my eyes screened by a 
hat with a wide brim, which I wore in these excur- 
sions to keep ofi' the sun and the rain, 1 suddenly 
perceived before me the edge of a muslin gown ; I 
raised my head, and saw a tall pretty girl, neatly 
: . .. o a dressed. 
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dressed, who said to me, " Pray, Sir, are you ill V* 
" No, Madam," answered 1 ; " but why do you ask 
" me that question ?^' " My mother and I," replied 
she, " from our house, saw ypu fall down undfer the 
" tree, and not. stir afterwards j so we were afraid 
" that you had been taken ill ; and my mother sent 
" me to know what was the matter, and whether you 
" wanted any assistance,*' I was, much pleased at 
such an instance of kindness, and explained to her, 
that, being fatigued, I might very probably have laid 
myself down like one who was falling, and that I had 
remained in the same posture because I was writing. 
The good-natured girl expressed great pleasure at 
hearing this ; but observing that I was much heated, 
she invited me to go and refresh myself at her father s 
house, shewing me, at some distance, the mill 
which I have mentioned, and telling me that her 
mother, whom I saw in her garden, looking towards 
us, would be very happy to receive me. I must 
have gone a great way baqk, to have accepted this 
truly hospitable invitation ; 1 could th/s^refore only 
, thank her for it; but seeing her so obliging, I told 
her how I had been hindered from proceeding far- 
ther, and asked her whether there was any path 
through the furze along the brow of tlie hills, whence 
I might keep in view the vale through which their 
miH-brook flowed : she replied that there was such a 
path, and she went on to shew me the entrance of it, 
telling me, however, that I should find it very fa-. 
ti^uing and difficult to follow; -and so in fact it 
proved, after I had taken leave of hien 
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681. But the greatest inconvenience which at- 
tended this path was, that it frequently turned away 
from the brow of the hill ; and I was then 'obliged to 
pass through the thick furze, that I might not lose 
sight of the vale, where I saw the little stream flowing 
along, sometimes, as it were,- at the bottom of a green 
cradle, the grassy sides of the hills coming down to 
its edge ; sometimes through small horizontal mea- 
dows; but in no place did any trace of erosion ap- 
pear. From one part of this elevated border of the 
vale, I saw at a distance, near the top of a hill on the 
other side, a row of heaps, which seemed to consist 
of the rubbish of qtiarries. I wished to know what 
it was that was worked there; and ascending an 
eminence, in order to gain a sight of some habitation, 
where I might make inquiries, I discovered a farm- 
house in a cultivated vale, towards which I descended, 
but there was nobody within. I then proceeded along 
the vale, till I came to a cottage, where I found a 
lame old woman, and a young girl. I questioned 
the former respecting tbose heaps ; but she did not 
understand what I meant, never having observed the 
spot where tliey lay, whiclf was out of sight of her 
cottage, being concealed by the hill , bordering the 
Vale. I begged her to let me take the girl up the 
hill with me, that I might shew her the object of my 
inquiry; but- she would not allow her to go alone; 
and as yet she was willing to oblige me, she 
took her stick in one hand, and leaning w ith the 
other on the girl's shoulder, she set out herself 
before me. When we were come to the top of the 
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hill, and she could see the heaps about which I had 
inquired, she told me that, though she had never been 
on the spot", she knew that white clay l^ad been dug 
there for a long tiiue, and was carried away by sea, 
and that this clay was followed to some depth below 
each of the openings which I saw. 

682. Here then, at this high level, in a section of 
the strata of the ridge of hills bordering the coast, 
and descending from this point, in several terraces^ 
towards the bottom of the vale wherein flows the 
little stream, we find the same strata of white clay 
which I had seen worked, near JVarehamy at a lower 
level ; and I learnt afterwards that they are also 
found under the soil of the vale terminating at Poole 
harbour^ as well as in the hill between this vale and 
that of Christchurch. These are very distinct 
strata^ and the regularity in their masses shews that 
they must have been formed in a horizontal and con- 
tinuous situation : now these masses being neverthe- 
less found dispersed in various places, and at very 
different levels, we cannot consider Poole harbouVy 
and the vale coming down to it, in any other light 
than as eJffects of subsidence ; and this is confirmed 
by the descriptions which I have given of the other 
hills on both sides. None of these effects can have 
been produced on the continent since it has existed ; 
they must therefore be original features of ifc< sur- 
face ; and thus the sensible progress of the filling up 
of Poole harbour is among the proofs that the conti- 
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nenf cannot have existed during a very great numbef 
of ages. 

683. In returning to Warehamy I followed for' 
some time the upper .parts of these low hills, by a 
path, the unevenness of which shewed the disorder 
of the strata within, though they were concealed 
from sight by the thick loose soil above them. The 
ridge of the high chalk hills was on my left ; and as 
I proceeded in that direction, I remarked in them a 
recess, which, when I^rst observed it from a dis* 
tance, appeared to me similar to the opening of the 
passage to Corfe castle^ where this ridge is inter- 
rupted ; but, on arriving opposite to it, I perceived 
it to be only a great subsidence of the mass of chalk 
within the ridge ; for I saw on the slope, towards the 
bottom, a zigzag path ascending it, and forming a 
communication with the farther side of the chain; 
and the waters proceeding from the sides of this kind 
of combe form at its bottom a morass, whence- issues 
a rivulet : I crossed the latter on a bridge in the 
high road, which I there re-entered; and I reached 
JVareham at four o'oclock. It being my design to 
return to IVeymouth along the foot of the erfiinences 
of chalk in the interior part of the country, I this 
evening engaged a one-horse chaise, with a guide, for 
my journey; purposing also, in the course of it, to 
cross the summit of those hills nearer JVeymouth. 

August 19th. I set out from JVareham at eight 
in the morning, and first reascended the promontory 
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separating the latter part of the courses of the two 
small rivers. 1 then went down towards the Frobme^ 
which flows through extensive meadows between the 
low bills bordering ]the foot of those of chalk : into, 
these meadows the road frequently descends, to avoid 
turnings ; and I proceeded thus as far as Woolbridgey 
about five miles from TVarehamj where the feet of 
the bills, approaching each other, have permitted th^ 
construction of a bridge ; on this I crossed the river, 
which I left on the right, as I ascended towards the 
chalk hills. jBefore I had reached the bridge, I had 
seen from the road Lulworth castle, with its park, 
ftppearing to form a continuation of these hills, 
though, as I have said, when viewed from the sea, it 
is seen to stand on an insulated mount, like Corfe 
castky in a chasm between the eminences of chalk; 
but the features of the scenery are here pn a larger 
Scale.^ 

684. Ascending gradually the slope of the hills, I 
came to a spot where a small mount of chalk rises 
above the loose soil ; and though this spot is eight; 
miles from JVarehamy and the farmers round that 
town, where much tillage is carried on, have chalk 
close by them at the foot of their own hills, they come 
here to fetch it, as dressing for their lands ; because 
the chalk at the foot of the hills, belonging, as I have 
already explained, to the under sf7^ataj discovered, 
qnly by the catastrophe common to them all, is very 
hard, and almost stony; while this mount, being 
^ligher, is formed of the upper strata, ^^hil;h are soft, 
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find easily pulverized on the lands ; these are, th€t 
strata that principally contain the flints. . 

685. The nearer the summit of the eminences of 
chalk is approached, the more does the loose soil, 
composed of sand, and covered with flints, diminish 
in thickness; till at last nothing remains on the 
chalk, but the grass growing on its own product, the 
black vegetable mould. I thus arrived at the village 
of Poxwellj whence I descended, by a steep road, 
towards Osmington. 1 had now reached the back 
part of the hills on the cbast, which I had not had 
time to examine in my former excursion. (§ 588.) 
The vale of Osmington lies in the interval between 
these hills and the chalky eminences ; but on both 
its sides appear sections of the Ume-stone strata ; the 
different inclinations of which shew that a great frac- 
ture has here taken place, and has been widened by 
the subsidence of the strata towards the sea. I 
passed over the ridge of hills on the latter side, and 
in the descent I saw many quarries on the sections 
of the strata, here forming successive terraces. At 
the foot of some of these sections, there are small 
transversal vales, by one of which I came to the 
\i\\sige of I^reston ; whence I entered the high road 
from Dorchester to Weymouth, and arrived at the 
latter place at eleyeq in the morning. 

686. I set out again from Weymouth soon after* 
wards, on a journey into Demnshire ; hut as I re- 
turned to that county the twp folio vring y^ars, and, 
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lished A^o Somersetshire and Cornwall^ in order not 
to separate travels connected with each other by 
many points, I shall first relate, in this place, my 
observations around another town very much fre- 
<^ueqted, namely BaiK 
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J'ou7'ne7/ from Wi^BSon to Bath afid Bristol^ with 
Observations in the country around those Cities. 



687. I had already often travelled this road, and 
'visited all the places in the neighbourhood of Bathy 
when my eldest son, who lives at Geneva^ came to 
England to see me. I took that opportunity of 
making with him the journey which I am now going 
to relate. The road from London to Bath is how- 
ever so well known, that I shall mention only two 
particular circumstances respecting it. 

June \st. 1805. We set out from JVindsor for 
Bath. Near Reading is a vale of great extent, level- 
led by the waters, and covered with meadows on a 
peat soil, where I remarked the same phenomenon 
which I have described in Holstein between Eutin 
and Kiel (§. 312.) 5 namely, that the sand under the 
peat is penetrated with its molecules down to a cer-j 
tain depth. At Reading, and in the neighbourhood, 
this sandy peat is used for firing; and large heaps of 
it are also burnt on the spot, because the sandy ashes 
form a very good dressing for particular lands. 

688. The other object which fixed my attention in 
this road has already been mentioned (§. 528.) as a 
great geological circumstance ; and such it is in many 
different points of view, as well with regard to the 
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nature of the revolutions which the surface of the 
earth has experienced, as to the time during which 
tlie existing continents have been inhabited by the 
human race. It was in reference to this latter con- 
sideration, that I was struck, after we had passed 
Marlborough J with the great diminution in the quan- 
tity of thevA/oc/^^ oi granulated quartz scattered over 
Marlborough downs since I had observed them in my 
first journies to Bath ; and this recalled to my mind 
a remark of M. de saussure's respecting a similar 
circumstance. In his Voyages aux Alpes he intro- 
duces a mineralogist observing tiie blocks of primordial 
stones scattered over the space between the chain of 
the Alps and of the Juraj and continues tbu^ 
(§. 1101.) " He will behold with sofne interest large 
1' blocks of these debits, dispersed here and there on 
[^ the borders of the lake of Geiicva ; for example, 
*^ between Allamand and Rollc. There were fomi- 
" erly vej^ fine ones along the high road ; hut %hty 
•' have been almost all destroyed, either for the pur- 
*^ pose of mending that road, or for building. It is i 
*^ very natural that such uses should be made of 
'/ them ; but as for me, I cannot see, without a lively 

V regret, the destruction of such precious moni^ 
\* ments of the great revolution to which the surface 
" of our globe is indebted for its present state. Fof 
" if this destruction continues to make such progress 

V as I have seen during the last twenty-five years ;jf 
" the enclosure of lands and the construction of 

buildings go on increasing in the same proportion; 
it is prqbable that^ in the course of two or three 
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centuries, few or none of these monuments will ht 
left in our country. Tliis consideration combines 
with many others in proving the truth of an opini- 
on, which I have elsewhere already hinted ; that, 
although the mountains, especially the primitive, 
** appear to be of such an antiquity as alarms the 
•* imagination, yet the actual state of the surface of 
*' our land, its population, its culture, are compa- 
*^ ratively of an almost recent date," 

689. This remark is no less applicable to MarU 
borough dawns. Passing over these plains in 1780^ 
I had found them, in some parts, so abundantly 
covered with large blocks of granulated quartz^ that^ 
there was very little space for grass in the intervals ; 
while in my present journey, after a similar period of 
twenty-five years, I saw very few of the blocks re- 
maining in those places. This diminution proceeds 
from the same causes as are pointed out by M. de 
Saussure ; and in a much shorter space of time than 
is assigned by him, this great monument of the revo- 
lutions to which the surface of our globe is indebted 
for its present state will no longer exist on Marlbo- 
rough d&wns. As more land is taken into cultivation^ 
more buildings are proportionally required ; these 
blocks are broken into cubes, and used for the walls ; 
and' as they are taken in preference from the spots 
nearest to the high roads, the parts within the obser- 
vation of travellers have consequently been the 
soonest cleared. 

690. Such 
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, 690. Such blocks were originally dispersed over a 
great extent of country in this southern part of 
Englmidy particularly in TViltshire, Hampshire^ and 
Berkshire : from a very early period, they were used 
for large edifices, such as TVmdsor Castle^ and seve- 
ral Gothic churches : and it is also of immense blocks 
of this kind that the stupendous monument of Stone* 
henge on Salisbury plain- is formed. These masses 
^ were, for the most part, buried in the sand, below 
the surface ; and formerly, scarcely any were used 
but those which shewed themselves above it ; so that 
there are many still remaining: they are called heath- 
stoneSy as being found in heaths ; but as these lands 
are brought into cultivation, which at present takes 
place very rapidly, the stones are removed, and at 
last none will 'be left but on the tops of the hills. 
Now here this object assumes another geological 
aspect ; inasmuch as throughout the whole extent of 
country in which these blocks are found in such 
great abundance, no stratum of their species any- 
where appears. I have entered into these details, 
chiefly because I shall have occasion to refer to them 
tQwards the conclusion of these travels, on account 
of an hypothesis of Mr. Playfair's respecting the 
origin of vast quantities of gravel of the same stone, 
which are scattered over several counties farther 
to the north, particularly IVarwickshire Kind JVor- 
cestershire. 

&9K I proceed now to Bath; but I have visited* 

this place too frequently to enter into full details 

Q respecting 
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respecting all my observations in its neighbourhood; 
I shall therefore begin by giving a general sketch of 
the geological objects on which we are here to fix ^ 
our attention, and I shall then relate sucli particukri 
as I observed in the present journey. This whole 
oountry chiefly consists of strata of lime'Stoaey but 
of very dissimilar species; the different levels at 
which the same species are found being monuments of 
the catastrophes whereby hills have been formed, 
(comparatively with vales and plains,) and shewing 
how unnecessary it is to ascrib.e this operation ta 
running waters, which, on tiie contrary, are every- 
where seen to raise the bottom of the vales. But 
these monuments of revolutions are again, as I 
shall shew in particular instances, of the number 
of those which the labours of men are tending to 
eflface. 

692. I shall first remark, that a course of observa- 
tions, which I made in the neighbourhood of iJ^A, 
in 1787, happened to be at a particularly favourable 
period ; inasmuch as I had an opportunity of observ- 
ing, especially, on the side? of Lansdoicn hill^ sec- 
tions of strata, then laid open to view, though before 
concealed by the rubbish of the slopes ; nor was that 
period of long duration ; as the buildings, for ' which 
every thing was then in preparation, soon began to 
cover these spaces, and have been ever since con- 
tinuing to extend themselves. I shall therefore give 
a general idea of all tliat I then observed, though now 
no longer visible. 

69^. Lansdown 
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• 693. Zansdown k B. hill nearly Insulated, chichi 
with little breadth iri some parts, extende about fouf 
miles northwards from Bathy and separates two 
large combes, that of Charlecombe on the east, and 
another on the west, wherein IVeston stands. In 
these comber, no streams are formed but rivulets 
windit\g through meadows at their bottom ; and a 
proof that they are both the effects of subsidences is 
found in piercing through the rubbish covering the 
slopes of Lansdown hill which come dowii to them 5 
for when the solid mass is reached, sections of the 
strata are found, produced by fractures at the time of 
the catastrophe, and since covered by loose fragments 
of the strata and other materials. The^^ sections^ as 
I have said, had been laid open to a certain extent, 
when I was on the spot in 1787; and I observed 
the strata to succeed each other in the following 
order. 

694. In general, the upper stratum of the hill con* 
sists of a hard lime-stone^ easily divisible in laminae ; 
this is the same kind which I have described in Port-^ 
land island^ and on the low hills near Bridpor t BXid 
JVeymouth ; here also it is used for walls of enclosure : 
when the fragments have been long exposed to the 
air^ their surface exhibits in relief a multitude of 
small marine bodies, some entire, others broken, and 
consisting of shells of various species, madrepores^ 
corallines, and the spines of echini, some so small 
that they cannot be distinguished without a magnifier. 

Where 



Where these superficial strata are missing in ccyrise- 
quence of a succession of catastrv^pbes, there rerriaiitis 
above the rest a stratum of white marl; bat nieither 
does this prevail in all parts. The stratum which 
next succeeds is very remarkable, especially on ac-* 
count of its being found in various places at different 
levels : it consists of codcretd*^ masses, formed in a 
calcareous sand, and mostly in contact with each 
other ; though the sand is loose between them, they 
ara themselves very hard, and in their manner of 
breakmg do not differ, in any respect^ from other 
limestones, of equal haidness, in continuous strata* 
These masses, which are of various sizes, are used for 
foundation walls : I saw several marine bodies on 
their surface, and in the broken masses. In various 
parts of the continent I have seen strata similar to 
this, shewing one of tiie degrees in the disposition of 
calcareous substances to consolidation. 

695. Under the latter stratum lies one consisting 
almost wholly of sandy and containing but very few 
concretions ; its sand is not entirely soluble in aqun 
fortis. This stratum covers another which aqua 
fortis dissolves almost totally, and in which the con-^ 
cretions, containing some marine bodies^ are very 
large and proper to be cut with tlie chisel. Th« 
stratum next under this is perfectly consolidated^ like 
the generality of lime-stone strata, and is easily hewn 
into pieces fit for many uses; it contains a prodigious 
quantity of sea^shells, mostly bivalves; as chamce, 
pectinesy cardia, anomiae ; but the stream below it 
i$ so hard as to require to be blown in pieces with. 

P gun* 
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gunpowder- Lastly, below all these strata^ I again 
saw one which was incompletely consolidated ; it 
separated into irregular masses, and shewed by the 
difference in the marine animals contained in it, tha^ 
after it was formed, the liquid of the sea must have 
undergone a sensible change, previously to the for- 
^nation of the succeeding strata : this stratum con- 
tained a great quantity of cornua Ammonis^ very 
Ismail in some of the masses, where they seemed, as 
it were, in a nursery bed ; while in others there were 
some at least a foot in diameter ; in this stratum I 
found also abundance of belemnites. 

€96. I have now enumerated the principal calca^ 
rcous strata open to view, when I examined the 
diiffenent parts of the slope of Lansdown on the side 
nearest to ^atk ; these parts being then in preparation 
for the buildings which covered them in 1805. The 
above strata incline towards the town, and beneatt) 
lliem lie soft bluish argillaceous strata : this is known, 
in the first place, by the wells dug for the new hou$i^; 
Where, in order to obtain water, it has been necessary 
tx> pierce through the calcareous strata, down to 
those of ctai/y and to hollow out cisterns in the latter, 
in which the waters that filtrate through iht upper 
strata are collected. These argillaceous strata are 
icMjnd at different depths, down to that of 60 
f^et, according to th6 parts of the biU which' are 
bored. 

697. The efTect of this inclination 6f tit mitk 
idwardd tbib west shevi^s itself od 1b& eiistera 'par( ot 

thk 



this extremity bti\\e hill ; for here they tiate iiot Bhlf 
been broken^ but, eithefr by their sliding lower to thi 
Westj or perhaps by the disappearance of great massel 
below the level of ChdrlcOmbe to the east, arid df 
the vale of the Aiiony to the south, the limcx-stoiJife 
strata are mi^fsirtg oil this eastern sidii, where th4 
Urgillaceous only ate found \ of the latter iscomposed 
Beacon hiU ; a gfeat part of the fdot of which had 
been cut away, when I saw it iri 1787< in order to 
prepare for the ejection of a new row of houses | 
these have been slrice built, arid now conceal all 
that I then observed^ Thie argillaceous strata ar« 
there covered only with a loose soil, consisting chiefly 
of sand, inrhettce issue the springs, the waters of 
Ivhich foruicfrly ran down the slope in rills j but 
this covering had beeri removed in several placet 
along the course of these rills^ arid reservoirs had 
been sunk in the clay^ whence it was proposed to lead 
the water by pipes to the future houses. I observed 
the section of the strata in the excavated spaces ; I 
saw in tbem concretions, some dispersed, others 
forming distinct strata between the soft ones : both 
these kinds of strata contained marine bodies, such 
as belemnites, chamse, pectines, cornua Ammonis, 
but in small quantities; I found there also somct 
ochreous geodes of various sizes, the concv?ntric-€oafr» 
Ings of which were of different shades. 
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698. Now as all the strata above described cotl- 

tain marine bodies, which also differ, and even essen^^ 

tially, from stratum to stratum^ and as these stratu 

wre parallel one with anotiier in their separate masses, 

p« they 
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they must necessarily have been formed in s, horizon^ 
fal and continuous situation on the bottom of the 
sea, the state of which must have remained undis- 
turbed during a very long period, k has been with 
a view to this conclusion^ and to its conseq^uenceSi 
that I have described the- several species of these 
strafay (of which others equally distinct will ap- 
pear in the sequel,) in order that they may be recog- 
nized when they shall be found elsewhere, either at 
different kvel^^ or with inclinations differing in de- 
gree, and turning towards various points of the 
horizon. For such changes will evidently shew in 
what manner the vales have been formed between the 
• kills; namely, hy fractures, partial subsidences^ and 
jangular motions of the divided masses ; by which 
determination the chimerical notion of the ej:cavation 
qi vales or vallies by running ttaters^ a notion lead- 
ing to so many errors in Geology, will bo completely 
iiissipated. 

699' Bath is a place very much frequented by 
men of leisure, who seek for amusement in their 
jides and walks; if any among them, on reading 
these travels, shall compi'ehend the importance of 
avoiding erroneous ideas respecting the history of 
4he earth, and how much the present state of the 
strata which compose o^r continents is connected 
with that history, it will become an interesting 
-amusement for them to investigate this state, by $ur- 
-veying the hills and vales of this part of the country; 
•familiarizing themselves with the appearanccj, and 
, observing tlie different situations, of certain strata ; 

. but 
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but at ^ s^ue time retaining in thtif riiethiiry thliit 
the paralleliam which t^iese .^/r^/isr preserve mthl 
each other in their several masses, and the marine* 
hodies contained in them, constitute a proot that they* 
ihust have been originally horizontal and continuous 
on the bottom of the sea, and consequently, that! 
t^eir present situation is the effect of catastrophes*' 
Of these observations, and ,of their consequences, my* ' 
narrative of the new excursions which 1 made here; 
with my son will aiSbrd examples; and to this narra* 
tive I shall no^' proceed. :^ 

June \5th. 1805. We, set out from Bath on foo^ 
at four in the afternoon, for IVeekj at the distance of 
six miles. We walked four miles over Lamdc^m 
killi to the monument of Sir Bevil Granvillk* 
At this point the hill turns towards the west ; and 
\ve had before us a large vale, into which we deW 
scended obliquely down a very rapid slope. Near 
the top, we saw the upper strata of Hme^stone dip 
towards the, vale; but lower down, the slope is so 
much covered with their rubbish, that they can no 
longer be perceived. Towards the bottom, however/ 
'appears a sign that this side is a section of all the 
strata ; for springs is$ue firom the slope, and indicate 
the section of the argillaceous strata, on which the 
water filtrating through the fissures of tliO80 of //we* 
stone being retained, it here flows out through the 
rubbish, in the same maimer as in the instance giveii 
in the preceding volume, §.319^ 

700. On xoming to the foot of ^e hill^ we took 

the 



^fOffcdtatbe village of ^ee^, neat which, \a \7VTf 
1 had ob$6rvQ() an object very jremackable, as well 
hy its picturesque appearance^ as by its tendency to 
enlarge our ideas respectbg the strange revolutionsof 
the itiata. When we now arrived there, I fancied I 
had mistaken the place ; but I soon found that this 
WES only another eicample of the manner in which 
the labour of man contributes to the destruction of 
geological monuments ; a consideration that ou^ht to 
engage future geperationa to preserve the exact de- 
scriptions of objects, which for thcip will no longer 
exist The flocks at fVeek formerly excited so much 
qnriosity anstt astonishment, that few people came 
to Bath without going to see them. They consisted 
of a double chain of pyramids, similar in form to the 
peaks in the Alps, and extending across a large vale, 
the undulated surface of which woqld have shown 
iMit imperfectly the internal disorder of the strata^ 
had it not been for such external signs. A brook 
iowed between them, as is the case between the 
gigantic pyramids near the summits of the Jlps, 
The strata of these rocks^ ^ipp^ng under tlie soil of 
the vale, consisted of a lime-stone very different from 
that of Lamdown, and of the same nature as that ol 
Si* Vincent's rock near Bristol \ being a kind of red^ 
dish^inarble. This stone affording a better lime thao 
that in tlie immediate vicinity of Bath, where the 
buildings have so greatly increased, and pyramids 
besides being very easily attacked, their demolition 
was begun ^on after I had first seen them, the lima 
being burnt on the spot ; hence, at this second visi^ 
I found the largestuof these pyramids razed to their 
.? founda* 



ftundation, nhich was covered with grass; mdif the* 
sume process continues, this geological monunienti^ 
so important when we consider the place, the dif- 
ference between these strata and those in the neigh*' 
bourhood, and other circumstances which I shall 
fioon rielate, will at last be totally obliterated* 

701. The channel between these two rows of 
rocks^ the strata of which form natural Myalls on its 
sides, has atForded the means of constructing a large 
i^servoir of water. A very strong wall twenty feet 
high, has been built across the space between the 
rocks, in a part where they approach each other; 
and this raises- the water within the* space up to the 
point, a mile above, where the stream enters it The 
iK^ater issuing from this reservoir turns a wheel for the 
i^e of some forges, and retilrnsf afterwaixls into its 
natural bed; > , , 

June l6th. We set out, at nine in the nK>rning^ 
from fyeek, whefre we had slept; and continuing our 
journey on' foot, we proceeded first towaif-ds CtiftoUy 
tBit the distance of nme miles. If, in many places, 
human labour has'destroyed'^ologiijal monumenttf, 
it has, in still more numerous instanced, discovered 
to our view such others, as, belonging to the interior 
part of the soil, would else have ' remained for ever 
unknown. This is the ca^e with r*spect to c0ak ; a 
bed of which is in the district called- iiT/w^^apoorf, ei- 
tendii^ frotn near Week towards Bristol^i ^v^ passed 
"iiear several eoal-pit», but without Woppirig thare^ 
because ittioayjouTnfe J in 1^67, 1 had paid Houch at- 
K -' tention 
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ientW to them, and particularly had convereed a* 
great deal with one of the proprietors, who was very 
ivell informed ; I shall therefore now relate the cir-. 
cumstances which I learnt from him at that time. 

70^2. The pits are here sunk on the part of the bed^ 
of coal nearest the surface, within the extent of the 
ground belonging to one proprietor: there are places 
where the edge of the bed, covered only by a greater 
or less depth of loose soil, bassets out near a section 
of the ^me kind of liine-stom strata as that of the 
rocks at Week ; the bed itself leaning against these 
strata, and dipping with them inwardly, but not with 
the same degree of inclination ; that of the limestone 
Atruta being about 75% while that of the bed of coal 
jiowbere exceeds 45°, and sometimes becomes much 
less. This change in the inclination of the latter 
proceeds -chiefly, from fractures and partial suksh 
jdcnces. These catastrophes, however, when they 
took place, could affect only th^ stiate then existing, 
on tlie ruins of which new strata were subseqiiently 
formed ; and this sl»ews how long the stra^ cotistitu** 
ting the perceptible mass of our c^^//iw/;/* must have 
jy^een cQvered by the se^, befpre it retired from them. 

. 703, Tins is the reason why the state of t\\em hard 
-strata in the interipr part of the soil is not marked 
.by any external appeaianpe^ the suvface being so iar 
,from parallel tothe bfd of coql^ thatj^after the latter 
has been met nith in some placed at ^ y^ry small 
4olepth, in others it lies 120 lathoiiifi , below the sur* 
&e^ ; and there it js no Ippger iQUowei^ ,aA thq wprJ^- 

ing 



v^g It would be attended with two misch expmse^ 
In sinking in parts where the bed of coal is at a» 
moderate depth, there is first found a greater or less 
thickness of reddish marl, under which arc strata 
oipeirosile^ : below these commonly lie other strata, 
of marl; but at last appear argillaceous strata, more 
or less bard ; and the.se announce that the bed of 
coal is near. In the lowest of the latt^ strata^ fer--^ 
rtuginous coneretionsj a very good iron ore, are founds 
sometimes to a great extept, sometimes in separate, 
masses : these already contain impressions oipl^nts^ 
and, in some places, of marine bodies. At last, when. 
the coal is very nearly reached, the numerous imr. 
pressions of plants on the schistose strata inunediately 
covering it aftbrd a certain proof of its vegetable 
origin; and, at the same time, show manifest syqnp* 
tonis of the great changes that happened on our globe, 
subsequently to tlie formation of these pfat-mmes^ 
which, passing under the waters of the sea by catastror 
phes explained in my preceding works, were there. 
mineralized into coal; for the greater part of the 
plants whereof we see impressions on these schistose 
strata are no longer found in our climfkt^s, and others 
9xe absolutely unknown among the living species^ 

704. The fract^es and partial subsidences, whiclv 
docar in the bods of toa/, form one of the greatest ob-. 
%ttele& in working them. In this county, the name of 
ifiiks 13 given to the fractured, which, in Staffordshire 
and Shropshire, are called faults ; the colliers being 
^^ere stopped, a^ they no longer meet with the cpal- 
10 tlidf way. Th^ faults commonly follow a certain 

course 



CMffie in Ihe same district whidi facflitated tiie 
flieans of again finding the bed of coal beyond them ; 
iNit thid varies in different districts ; so that die 
eerier, who has bad great experience in one, has a 
new study to begin when he removes into another. 
These fractures, occasioned by partial diflferences in 
liie subsidence and angular motion whence has re* 
suited the inclination of the bed, cross it in different 
direetioiis ; so that the colliers are stopped in this* 
manner, whether they are following the bed along its 
declivity, or laterally at the same level.' In every 
district, the collier ought to know distinctly ail the 
strata above and below the bed of eoah and if, 
possessing tbis knowledge, he bores through the eK« 
tranews substance by which the fracture, of what^ 
ever breadth, has been filled, he may judge, by the 
substance of the Hrata presenting themselves beyond 
it; wliether the bed of coal is above or below this 
yfAbiy and what is its vertical distance thence, i^d 
may thus be enabled to find it again. 

705. After having pointed out to me, <m the sur- 
fiice of the ground, several places, externally distin- 
guished only by slight undulations, where, however, 
there were very great changes in tlie bed of coal with- 
in, with respect either to its absd^o^ level, or to its 
relative depth below the surface, my informer added 
this reflexion ; -^ could any one suppose, from the 
^ outward appearance of this ground, that all it» 
^ interior strata^ were in such disorder ? Certainly 
!< tilers* must have been very great rcfvolutions iu'tiie 

** wrfeci 



^ surface of the earth !-' This k an i<lea ^i/sh ami| 
naturally occur to the tninds of all wj;ioar^acqiiai|ite(t 
with the interior part. of the soil;- and thou^, }i| 
l^e rocks at IVeek, and in the codnexioo between 
liieir strata and the bed of coaly the district of King9^ 
wood presents a very reaiark9.ble assemblage of cir* 
cumstances, the phenomenon of beds of iH>ad rising 
and leaning against lime^stone strata is not rare ; I 
Jdaw seen it in various places, and perticularly in 
Stf^ordshirc and fForcestenhire, at Dudley andr 
Bewdky. It was by the combination of tbeeie pbe« 
mHneoa that I was led to the system first ex^plaiaedi 
Jp my Lettni mr VHistoire de la Terr^ et dt 
(Homm€f and confirmed by all my subsequent pin 
•ervatians; namely, that our beds oi coal procee4 
irom peat-mosses which existed on islands in the ai^ 
cieat 96a, and which subsided there during the ca^ 
^trx)iphes frequently recurring on its bed, long tbo 
icme of those revolutions befoi^e it bepame our pre* 
tent contsoeots^ 

706* Another change which had happened ki thia 
country^ since my former visit to it in 1787, is also a 
j^ind of ^ chronometer of the human race» At that 
period^ there were still many places where coppeir 
ores, from Angksea and Cornwully were smelted^ 
and a part of their, product was made into brass; 
with the lapis calaminaris tbund in the neighbour^ 
)u>od. The ores were brought hither, becausis coalt 
were abundant, and labour cheap ; and these works 
were carried on for some years after I saw them ; 

but 
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but tbey are now at an end,* so much coal hat^ing 
been dug out> that the pits are at a depth which 
greatly increases the expense, while, at the samel 
time, the extension of enclosures has raised the price 
of labour ; so that these smelting works have been 
transported into WakSy where the coal is not yet so 
much exhausted. 

707. The waters of all this district, collected in a« 
small stream, flow along the foot of the high hilt 
extending firom hence to Clifton, on the northern 
slope of which is built part of the town of Bristol: 
We passed this sttedim eA Baptist mlly where its 
breadth is inconsiderable; in its way towards the^ 
Awnj into which it falls above Bristol, it flows in; 
many parts through meadows, its course having beea 
yaised by dams, in order to render its water servicea- 
ble for other mills. Near Baptist milt appears the 
section of a very thick stratum of red clay, used for 
making bricks. Above this stratum is found one of 
reddish sand-stone ; but all the upper part of the hill^ 
to a great breadth, as far as Clifton, and St. T^tncenfs 
rock, which, at the Hot Wells, rises above the Avon; 
consists of the section of lime-stone strata, dipping 
inwardly, of the same species as those at Week, ^ind 
associated, in some places, with strata of sand stone. 
My nephew studied the latter very atteritively near 
St. Vincent* s rock ; and his observations, of which I 
shall give an extract, will add some new and in« 
feresting circumstances to the history of the ancient 
sea. ... 

708. This 
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708. This rock is a mass of strata, inclined about 
45* towards the valley of Bristol: the highest of 
them, in their present state, are of the same /iwid- 
stone as the rocks at IVeefc, hard, reddish, and con-^ 
taining tavities lined with crystals of quartz; but 
over these, originally, there were strata of sand" 
jstonCy which, having been thrown on one side by the 
angular motion of the whole mass, now lean against 
the former at a lower leveL My nephew followed 
the foot of these sandstone strata behind Granby 
PlacCj near th« Hot JVells^ where their inclination 
brings them successively to the same level ; and the 
following are his observations. 

709. The first, and originally uppermost, of these 
strata are of a sand-stone^ of which the grains are 
from 1^ to T^y oi an inch in diameter ; these grains 
are of a transparent quartz, forming, by the simple 
adhesion of contact, without any appearance of 
gluten, a stone so hard, that it strikes fire with steel, 
and a large hammer is required to break ofif a few 
small fragments, even from the angles : the strata 
thus indurated are of a greyish colour. The next, 
which are less hard, are yellowish; and my nephew, 
having observed the latter with a microscope, re* 
marked on their grains a ferruginous coating, that 
prevented the immediate cohesion of these grains in 
the points of contact. 

7 1 0. On the surface of fragments of both these stratdi 
he perceived some very neatand regular lines, appear- 
ing 



to tiave becti made by the incisions of a Very dhflrp 
instrument. Some of these lines were strait, others 
curved ; and their length was from three to seven-^ 
temhs of an inch. It evidently appeared that these 
were impressions of certain bodies; but he could 
form no idea respecting those bodies, till he came to 
a stratum in which the sand was loose ; and there 
he found a multitude of fragments of a bivalve^ pro* 
bably a non-descript among fossils. All these frag- 
ments were garnished with spines^ of the same forms 
as the impressions which he had seen on the stones; 
consisting of small pointed tubes, placed without any 
appearance of determinate order, either in their 
arrangement, or in the direction of their curve, and 
so near together, that he counted seventy on a frag- 
ment, the Surface of which was scarcely half an inch 
square. He found none of these shells entire; but 
the form of the hinge, equal in breadth to the valves, 
iind that of the fragments of those valves, assisted 
him to compose one ; it was in the shape of one of 
the clasped purses with a large opening closed by 
iwo strait pieces of metal of its whole breadth, fitting 
into each other when it is shut : the valves had a 
.deep inflexion down the middl6, on each side of 
which their surface was convex, and slightly chan- 
nelled, the lin^s diverging from the centre of the 
hinge r the individual thus composed of the pieces 
on the whole most congi'Uous, was about an inch 
square on the surface, and both its valves were equally 
covered with spines. 

5 711. Coi|- 



71 K Continuing his examiaation of these iltfattiL 
in a direction towards those of the reddish marble^ 
my nephew Ibund, next to that which I have just 
described, some strata of thin limestone^ separated 
by loinints less hard suffering decomposition from the 
air. These strata contain another bivalve^ appearing 
to be also a non-descript among fossils, and no ie^s 
different than the preceding from ail living species : 
of this he found separate valves, all nearly of the same 
size, not exceeding nine-tenths of an inch in diame« 
ter; these are more convex than hemisphericar; 
they have a straight hinge, of their full breadth, form- 
ing ears, and are slightly striated with some tuber* 
cles. Beyond these last strata^ and before he came 
to those of the reddish marble, he found strata of a 
very different species, consisting of petrosilex, mostly 
reddish, but some grey ; each stratum being aboul^ 
an inch in thickness. 

712, This h another detailed example of the mo* 
numents still extant of the history of the oficient seal 
for the situation of the strata here described, con- 
nected with what I have already related respecting 
the codntry between this place and Lansdown^ pre- 
sents an assemblage of phenomena, which no cause 
acting on the continent since it has existed can have 
prbdnced. These different strata observed behmd 
Graftby-plaoe^ inclining, as I have said, against those 
of teddi$h marble in St. Fincenfs rock, are parallel 
with each other, and contain marine bodies ; they 
diust eonneqliently have been forttied in a horizontal 

and 



324 

and continuous situation : now here they are not oiily 
seen at a lower level than those which originally they 
must have covered, but they form, as it were, an in- 
sulated mass in this country, where symptoms of 
strange catastrophes in the strata every where ap* 
pear, as will be shewn by the detail of our observa- 
tions in the rest of this little tour, to which I shall 
now return. 

713. The small river Avon^ after having passed by 
Bath^ (where I shall describe it in a future excursion) 
^mves from the eastward at Bristol: it here forms 
an elbow before it enters a defile between rocks, in 
its way to the Bristol channel^ into which it dis- 
pharges itself at a point not much below the vast 
4estuary of the Severn. This course I shall now 
follow ; nor must my readers be weary of details ; 
for, besides that topographical descriptions are always, 
in some degree, useful and interesting, it is by them 
only that Geology can be cleared from many errors 
resulting from superficial observations, in which it 
has been long involved. 

714. If rivers had formed vallies by erosion, the 
same strata vyould always be found on both the sides 
of the latter ; ^nd this, indeed, is supposed by Mr. 
Playfair to be actually tlie case : now among the 
multiplicity of examples to the contrary, one already 
presents itself at Bristol. The right bank of the 
A*con is here formed of the strata just described,. 
while its l^ft bank consists of a red soil, in which 

hard 
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kar4<fiit»tei are intermixed with soft, t shall tie* 
quently t|ave;occasioo to mention this 30U in my fu-^ 
jture, travels, it being of great extent in the western 
ic^imtiest The tides ascend to BristoL In a fpnner 
journey I had seen ships aground here at low water; 
feut a canal had since been cut through the redstratai 
and the 'Vessels entering it at high water were kept 
afloat, by a sluicCj along a quay belonging to the 
town. Besides, a aew. enterprize was now begun> of 
great importance to this port, where, if a number of 
ships arrived together^ some were obliged to remain 
agroutid below the town^ and when the tide was out^ 
they sustained some damage, as well from the:pre§T 
sure of their cargo against their sides, not then borne 
up by the water, as frooi theiHbfeiflg thus alternately 
in the water, and exposed .to. the sun. It had there^* 
fore been undertaken to excavate a large basin beldw 
the town; and when the^MQSsels shall hav« entered 
this at high water, they will be kept afloat in it, by 
closing a sluice, as they now are in the canaL 

715. The excavatioil* of this basiii afforded us an 
opportunity of obsei^ving the nature of the horizontal 
soil cQVi^ced with meadows, .:<which< extends as far as 
the fopt of the hills compowKt'Df the red strata. Thi*. 
soil ^on^isfe of thp accumulated sediments of the 
landN>\^t9r^{ uA the ^earsand brought up by the 
t^^te« : "JCM^yeryesteilsivecqinwerce enjoyed 1^ thf 
€ii^ ^BiK^toly notwithstanding itSidistance from :(he 
«^i)iad^ firooDits situatian at the head oi$,vppel9ticar^f 
whiQb>:iif>i¥Qtier> like allothers, has Ihw begun tp b^ 
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filled np ; and ft has bence become necessary to haire 
recourso to the means above described. How then 
can the Avon be supposed to have opened for itself 
a passage tbroogh ttie calcareous rocks enclosing its 
basin on the side next the sea? while the riveri before 
it arrives there^ bemg already reduced to the level <tf - 
the sea, has no longer any motion but that of the 
slow ascent and descent of the tides. But it will be 
seen by the folbwing observations, that tbb defile 
has been produced by the catastrophes of tbe##rii/^ 
as wdl as the channel between the rocks near Week^ 
consistmg of the same strata which I have already 
described. 

June nth. We took a boat at half past ten in 
tiie morning, to ^ down the ttstuary with the tide as 
far as PtU^ a port situated on its left bank, whei^ 
vessels passing up to Bristol are obliged to stop, if 
they arrive there at low water, and to wait till Uie 
tide comes in. 

716. In passing along under Clifton, befoi^ we 
entered the defile, we had on the right the lofty rock 
oiSt. Vincent^ the top of which is covered only with 
downs ; while on the left we saw a sectioui indeed, of 
the same Ume-stone strata^ but at a much lower levd. 
With a very thick loose superficial soil, P^J com* 
posed of rubbish, and towanis the upper part ^doalhed 
with wood ; at the same time &at these strutm afW 
seen, in their lateral sections, to incline, o^ bqlh sidea 
of the de^le, in a diroction opposite to the difwa. 

717. TbK 
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717. This is already very contrary to Mr. Play- 
fair's idea respecting the origin of the defiles in mmm- 
tains through which rtoers pass. ' He says on this 
subject, p. 105| ^^ The phikmpker^ who has d^epbf 
'' meditated on the eflfedts which action, hmg amti^ 
'* nued^ is able to produce, and on the simplicity of 
^* the means which nature employs in all her opera* 
^* tions, sees in this nothing but the gradual wmldag 
^* of a stream^ that once flowed as hi^ as the top of 
^* the ridge which it now so deeply intersects, and 
*' has cut its course through the rock, in the same 
** way, and almost widi the same instrument, by 
'' which llie lapidary divides a block of marble, or 
^' of granite." Hei:e Mr, Playfiur requires this 
deep meMtaium en the effects of action long continued^ 
because, for tfie defence of the Huttonian theory, it 
is necessary to reckon by thousands the centuries 
which have dapsed since runrnng waters began to 
act on our continents. He is undoubtedly in the 
right in considering as an unwarranted opinion the 
only one that he cites as contrary to his own idea ; 
namely, that ^^ some great convulsion of nature has 
*' torn the mountain asunder^ and queued a passage 
^* for the waters i* but he ought to have replied to 
diose who have attributed these openings in our 
mountains to commlsions of the strata^ while yet 
onder the waters of the sea^ before it abandoned our 
continents ; and instead of referring us to the defiles of 
AUai, whjcii so few are likely to have seen, he ought 
to have cited d^les llithin reach of many of his 
readers; and had he observed these himself, he might 

a 2 frequently 
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frequency have seen> not only in l^e defiie near iiie 
Hotw€lU^ but in others tliat I shall describe in the 
sequel, the characters so evidently impressed by that 
cause of their production, which I have already 
ppinted out, namely^ the catastrpphes undergone by 
the strata. 

718. As we sailed through tlxis; defile^ we found it 
Qot oaly winding, but with great differences, both 
betweea^ the two sides when compared together, and 
between successive parts of each side. With respect 
to the latter circumstance, we saw, in some places^ 
naked Focks rising on the border of the.chapne), and 
H}., others^ slopes comifig d^^^. to* it' covered with 
wood ; so that, by the turns c^ the defile, we appeared 
to be pasi^ing from one lake to another, the pictu- 
i;esque aspects of which were continually changing : 
Qor did we find less dissimilarity in the comparative 
form of the sides ; that on the left is intersiected with 
transversal valesy evidently pipduced by-the fractures 
and angular motions of the strata; for the side qf 
these vale^ nearest the sea is formed by the inclined 
planes of the stratdy and the opposite side, in many 
places, presents ta view their seeiions. The lowet 
parts of these vales were originally braqches. of the 
great astuarjfy which ascends as high as Bristol ;, but 
they are now filted up, and covered with meadows t 
1^ causeway forms the road on that side, and, hemg^ 
higher than the, entrances of t;he ,yales, it. serves, at 
tj^e same liqie,. as a dikj^ t<3r^revent the higli tides^ 
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from entering these meadows, which, without it, 
would still be inundated. ' *' 

719. After a certain space the hills becomrog low- 
er on both sides, we began to 'have a view of the 
adjacent country ; and the sections of the sunken , 
4tony strata appearing above water, we saw 'them 
first inclihing downwards on the side opposite to the 
sea, and then becoming horizontal. At last, thescf 
strata disappear on the right Bank, considerably tlie^ 
lowest of the two, and descending in a slojie quite to* 
the level of the water ; but, on the other side they 
5hew themselves as far as PiY/, where their section 
resembles a wall, and rises about ten feet above the 
high tides ; and as a proof that these rocks are not 
corroded by the ascending and descending tides, they ' 
are covered yf'ithfucus to the grcateft height attained 
by the salt watfcr. 

720, We landed at noon on the right bank, oppo- ' 
site to Pilty and ascended bj an insensible slope to 
the \i\\eigd X>fShlreharnptony\vhtnce we discovered 
an extensive tract of 7iew lands fonned along the 
coast, through which the Avon has prolonged its 
course. Of these, all the parts fit for good meadows 
have been embanked ; but there remains on the outer 
sidea gi'eat extent of forelands, as they are called on 
the coasts oi Holstein ond Sleswigh, which are still 
50ftfietimes overflowed by the spring-tides; however 
they afford pasturage in the summer, as is the case 
00 all similar coasts. On the northern side, the em- 
bankment 
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bankment begins immediately below Shirthampton ; 
we there ascended it ; and we proceeded on it for 
six miles, to the point where it b bterrupted, and 
where the New Passage to IVales^ across the great 
astuary pf the Severn^ is situated* 

7Slt As we walked on this dike, we observed, in 
many parts, that the level of the meadows within it 
was lower than that of the forelands. This is fre* 
quently the case, when new grounds are enclosed, if 
liieir soil has been formed on a sandy slope ; for they 
have a disposition to slide down under the waier of 
the sea (§. 472) : and wheu thus reduced below its 
level, th^y are prevented, by the embankment, from 
receiving the fresh deposits of the tides, while these 
continue to accumulate on the forelands* On this 
account, it has often been necessary in Holland to 
raise the dikes, which, have sqnk with the marsck 
soil ; the latter being, in son^e places, fifteen feet 
lower than the level of Iqw water. 

78§, The breadth of thjs arm of the sea diminishu 
ing towai'ds the N^W Fassage^ the waves have at last 
brought up gravel against th^ for^nds. It is not 
^om the coast itself that the gravel thu« collected 
along it proceeds ; for we have seen that its strata 
are of limp-atone, while this gravel is composed of 
rounded fragments of slate and quart% mixed with 
small silices : it must then have lain on the ^(/ of the 
sea at tl»e birth of the continents; and in the sequel 
of these tmvels will be seen many characteristic sigas 

7 
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of the formation .of that bed by the sui^idence of the 
strata. Farther to the northward, the gravel be- 
comes so abundant, that it has set bounds to the ex- 
tension of the forelands, and formed a border to the 
meadows near the New Passage, where it has been 
necessary to continue tlie embankment by a wall $ 
because, when the sea is high, the waves come up to 
its foot 

723. The interruption of the nezo lands at this 
spot is produ<ied by a brook, arriving here to dis- 
charge itself into the sea. An immense beach hav* 
ing been formed here, composed of the gravel wiuch 
I have mentioned, the brook has preserved through 
this its course ; aad an access having been thus opep* 
ed to t;he waves, they have hollowed out a deep 
creel^ iuto which the tides enter. In a small port 
formed by this creek are kept the vessels intended for 
th9 p^Lssage to the Welch coast ; and they agein 
arrive here on their return. The passage-house 
stands on t^iis beach ; we reached it at four o*clock ; 
and wearied with our walk aJong the embankment^ 
which the wind had rendered very disagreeable, we 
did not feel ourselves disposed to go any fiurtber that 
evening. From the top of the house, we could see 
another embankment beginning at some distance, tfi 
the north of the passage, and enclosing another tract 
of new lands, Yfhhforelamls on the outer side.^ I do 
not think it necessary formally to oppose these obser- 
vati<^ns to the hypotiiesis that tlie sea destroys our 
continents, and transports their materials to the low- 
est 
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est depths of the ocean ; an hypothesis which is one 
of the fiindamefntal parts of the Huttonian theory. 

June 1 Sth. We left the New Passage at half past 
seven in the morning to return to Clifton through the 
interior part of the country. After having passed 
the beach, we entered the ntarsh which we had fol- 
lowed the day before by the sea-side, in order to 
cross \i towards Compton^ distant four and a half 
miles, here the breadth of thte marsh. For some Avay 
we saw fei this enclosed land a great deal of the small 
gravel of the coast ; but it disappeared 6y degrees, 
and we- found cfnlythe soil of the marsh \t&e\i, com- 
posed dfsea^sandl and the 'sediments of Ittnli-waters.' 
Thisi*^1de tratH> c¥*meadows' is called iSfarsh" cbrnmoriy 
and'^tely mUcfi fesetebles jB^d!?r^e&"6h'tiie"6pk^t of 
^Zii^/^jifteiTi^jiike that, covered with (dattl^^: tliere^ 
T^tits^^kwa^fe ' aft the' driittis'comitiunitatirtg >pvil:H^t^^^ 
silm(^ aP#e dike';' which' *she*«^8 tHemto be 'below 
tt«5 WVa^fePthe ebbPtides; ?(tft- tlie*We4"ther'MWline,^ 
sivtbfee\hiS ^vajr h(A accidferiltil ^ t^Atefn ' Ttiei ' ntarsK' 
is^j^«Mftj^tly hdrizcfefail to thfe^o/V^'^^^ri^ fcrrfcr of thik* 
enlist,'' where *C(Wwp^e//2 sttmdts': 'aiifr'a^'we kfecended 
f lorn li)at vill Qg^, ^e i&y^'; m. placed wlfeine tfi'fe' ground ' 
h«d been ciit^to^^e Hffe roay^hbt'thf'soil consisted* 
of tba:t'kihd l)#««ibl»dVandy fliii^,^ W*a tfeddiaitblour 
intersp^sed ^ith-blue^spots,* wMffiSfoti'iid in va:i4bu& 
parti oi Englofld and 6f the cJbtiHnent 'When we 
had gained a cttttain height, '>Ve" hSd a view of 'the 
whole extent of the rkdrshes^' attract more" than ei^ht 
oiijes ip 'le^gft,- *K)ih' the molith of the Jvon to the ' 

Old 
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Old Passage on the north, where a branch of ^ hill 
comes quite down to the sea. It was easy to judge 
whence these neiv lands had acquired such a breadth 
and extent; for the wind being high, the water of the 
sea was ti^rbid the whole way across to the opposite 
coast of Monmouthshire ; the tide also was low, and 
a sand-bank of great extent' was uncovered. It is 
for this reason, therefore, tilat the tides and the 
waves carry to the shores so great a quantity of 
materials, 

tf,'» »■ ' •• •■*■'. . . • . 

724- This iis the western co^si of England f^xidi 

tte phenomena which I have just described, and 
which will be seen to extend themselves along the 
whole coast of Somersetshire, are the. same as those 
on. the eastern side of the island ; where, to explain 
what is observed on the coasts of Suffolk and Lin- 
colnshire, Mr.Playfair, as has been seen at the begin- 
ning of this volume, has supiposed partial elevations ; 
thinking thus to efface on some coasts, that kind of 
chronometer, Avhicli, however, exists around the whole 
Of our conlmeitts, 

.. .." i tUUi ■». ^ - I) '. ■ ' . . ; : • 

.725. We arrived at 9 o^clocK at the Blaclj Horse 
j/u'blic house,' on Cr/iV c^'w^ea;^^^, .extending across 
a marsh; arid thence, after passing 'over a hill, we 
descended towards Westbury, into a vale,* through 
\v6ich the small river Trim flows to the Avon. ^ We 
observed along the road some blocks 6i a hard lime^ 
ston&j certainly not belonging to the external strata 
of the hill ; for the latter, which dip almost vertically 

inwards 
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lAwards, (their section forming the surfece,) are of a 
soft lime'Stanej easily divisible into laminae. But 
before we came down to Westbury, we had a view 
of the country extending w^ward to the coast, 
beautifully interspersed with hills, some of them in* 
aiilated, with handsome houses surrounded by parks 
on their summits ; their slopes, and the vales between 
them exhibiting a variety of culture ; and the waters 
collected in the latter passing through them down to 

7S6« From JVesthury w^ bad a long, asc^it before 
we reached the top of the hills near Clifton, where 
great symptoms are seen of the catastrophes which 
have given to our continents, in many of their parts» 
this form of hills and vales. A number of large 
combes descend towards the course of the Avon, in- 
tersecting the rocks on its bordero ; while the cause 
of their formation is manifestly shewn by the state of 
the stony strata in the mass of the hill: the upper 
surface of this has no covering but the turf, because 
it consists oi the section of the strata dipping inwards, 
with here and there some high parts forming rocks 
which rise above the grass. I saw here also a pheno- 
menon frequently found on eminences of this kind; 
it consists of cavities in the form of iiinnels^ towards 
which run the rain-waters that fall on the surface; 
there being under them some more continuous inter- 
vals between the dipping strata down to the lev^l of 
the vales, where those waters form springs. After 
baviiig passed over the top of these bills^ we tumecl 

towards 
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towards Clifton^ where we arrived at 12 o'clock, and 
spent the rest of the day. 

June 19th. After having spent the inoming lit 
Bristoly we set out for Bothy passing along the left 
bank of the Avon ; and here will appear the same 
proof as has beeA shewn at the former place, that 
vaki have ^ been produ<^d by rvoers. On this 
bank, we passed over some ridg^ of hills, separated by 
combes; and from their highest parts we Imd a view 
of the large vale in which flows the Avon, either 
winding through meadows, or following the intervals 
between ridges of small hills longitudinally intersect* 
ing the vale ; the declivity of the latter being so small,^ 
that in an extent of twelve miles^ a few. locks are 
sufficient to render the course of the river horizontal ; 
•0 that» in commoQ seasons barges can pass betweea 
Bristol and Bath with very little water, 

7S7. This circumstance alone would render it im^ 
probable tiiat the Avon had excavated such a vak^ 
of which it has, on the contrary, elevated the bottom 
by its sediments during floods ; but there are imme* 
^teite proofe that this oaoitjf is original^ and has been 
produced by subsidence^ not only from the situations 
of the strata on its borders, but from the difference, 
in that reqieol;, between the opposite sides. In pass* 
ing over the hills on the left bank, we saw, near 
Bristol, the sections of strata of a yellowish //me- 
stone, containing lar^ cormta Ammonis. But long 
before we came to ttnh|tn<i||p across the river some 

miles 



tniicft1>eldw Bath, v,'t s^w the hills on this same side; 
slopbg gently down to its border, their base discover- 
ing strata of what, in this part of the . country, is 
called Blue LyaSy whic^, as well as the red strata 
mentioned before, extend "iciXKrOi^ Somersetshire and 
tieconshire. This lyas » a llmerstone^ comnionly 
bluish,;lbdtsomfetimes grey; its grain is very fine, and 
it is disposed ifi very regular strata/ itom two to 
seveii indies in thickness, sBme of which have on 
their surface 'a multitude of ^smallsihelk of various' 
ipeci6s, mostly bivalves. '''*^, • 

728. Another essential circumstance betenging to^ 
this left bank of the river is that on its' declivity lies 
a bed qfcofil, bearing, like that of ^ihgsii)Sod, the^ 
roipressiotfbifthe catafe'troplies of atl ^he '^irf ^/^ar; *an^ 
the follbwiii^ particular^ had been comniunicafed {q* 
me by the colliers m a. forliier' excuVsicib^' 'The^ap-*' 




irt very little depth, it befcoiiies'lower a^ it AJ^p^oach^i^ 
Math y so that, in" the spa:ce \)etween the tW6* turn-^ ' 
pikes on the road, it is aliisady^fifty fathom' ^Tb'^^ 
the surfate,atid near jBii^fe it^es 4s' 16^ '4's *feB^ty^ 
fathom ;;it ha6 also'the'samd iiractures; feritf *Ariyqiiaf*. 
partial subkidenfces,.whlfch ^te olbserv^d* v^^WaidoT 
every kind, wh^ri'it li^'feomeis ah objecV bf ihterest? 
to follow tliein' into ilielriienoriJ'^^^ '' 

' 729. NoM^ this ie^ 6f'ib$lh entnrdy missing oh 
the right bafik of tJie Wvef ; knd beside^;' when we ' 

quitted 
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^juitted the Mue lyas at the fopt of the gejitly $Iopi^g 
fiills of the left bank, and prossed over by. the bridgp 
to the other side, we tliere found a hill with a j*apid 
ascent, composed of strata of yellowish iimestonel 
whence a, promontory advances a great way into the 
vale below the bridge, the river flowing round its 
foot; and in one of its strata, imperfectly c^opsolii- 
dated, we observed a quantity of large cornua Ap-'. 
monisy which, on the leftside, are. found *onIy near 
hri$tQly and at a lower level. - When the opposite 
banks of a number oi rivers shall have been examined 
with a view to a similar comparison, it will be no 
longpr possible to. retain the persuasion that streams 
have excavated the vales through which they flow^ 
This will continue to appear ip the following excur- 
sion along the banka of this same river^ farther up» 

June 2U/. We set out from Bath at eleven 
o'clock, still on foot, w4th the intention of observing 
the course of the Avon above that town, where it 
flows between hills nearer to each other than the pre- 
ceding w:ere. 

730. In coming out of Bathy we crossed the river 
by the new bridge. On a former occasion, I had 
^en the ground lybg between this and the foot of 
the hills, which is at present occupied by Great Pul- 
Uneyi street ; it is an alluvial soil, formed by the 
river and some brooks. . When we reached the hills, 
we proceeded aldng their foot^ ascending the course 
of the river, till we came belpw the Shnm Castle, 

erected 



£58 

erected as an object for the embeUishment of the 
prospect, but serving as a gate to an enclosed plan- 
tation. We ascended thither;^ going strait up the 
hill) though its aclivity is very rapid, in order to 
observe the situation of the strata; and at various 
beights on the slope we found thenr sections, pro* 
duced by the ^tii^ii^eifceof apart of their mass in the 
space m which at present the river flows. We after* 
wards continued to ascend, thou^ less rapidly, 
and havbg crossed the wood^ we came out on Ck-' 
vert an dawn. 

731. It might suffice to have attentively sun^eyed 
thb hill with its borders, and to have observed the 
appearance of the other hills wound^ to be convinced 
that vaU$ are the effects of catastrophes ; for the 
whole mass of thb hill exhibits marks of them ; its 
summit is covered with only turf, because it is formed 
of the section of lime- stone strata dipping inwards. 
We first went towards its brow looking down on the 
course of the Avon from TVarley to Batheastony from 
which latter place the river turns towards Bath ; and 
we came to a part where we saw the hill abruptly cut 
down to a slope covered with wood We descended 
on this slope by a fissure in the rocks, and saw it 
scattered with large masses of strata, pardy buried 
under smaller fragments. Having reascended the 
hill, and proceeded on its border till we were oppo* 
site to IVharkyy we found ori its summit wide and 
deep clefts, forming separations between the masses 

of 
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of the inclined strata ; then proceeding southwards, 
we came to another part of its brow, where is a gre^t 
section of the strata ; and instead of fiud4ng a sbpe 
of rubbish at its foot, we saw there the nearest of the 
masses detached from it, forming, a little below, a 
wide terrace, to which we went down. Hence we 
had the view of a space bearing all the characters 
i>f a great subsidence : the slope of the terrace itself 
turned towards it is covered with large masses of the 
strata, though not attacked by any stream ; and the 
whole space itself is interspersed Avith small hills, 
through an interval of which tlie Avon enters in its 
way down to IVarley. 

732. We returned hence towards Bath along the 
left bank of the river ; and we saw every where on tlie 
slope of the hills on this side, as well in the upper sec- 
tions of the sti'ata, as in the large masses scattered on 
the slopes, certain marks that the large vale had 
been formed by a subsidence. It is, at the same 
lime, evident beyond all doubt, that the river can- 
not have had any share in the formation of this vale; 
for, besides that its common course occupies but a 
very small part of the bottom, wliich, in reality, it 
has raised by its sediments during floods, its declivity 
is 80 small, that, in order to bring a part of its water 
to a level of some height near Bath^ it has been ne- 
cessary to conduct it from a little below tVarley, in 
a canal dug along the foot of the hills on the left 
bank, and prolonged at the same level through mea- 
dows forftied on a great extent of alluvial ground 

which 
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which lies betvlreen those hills and the natural (iours« 
of the river. We did not proceed along the left 
bank any farther than Warky^ because the river 
makes a very wide turn ; and besides, . 1 had ob- 
served that part in 1787. I had then, also, crossed 
CUrcerton hill by a different road ; and as detailed 
examples of phenomena -belonging to^general classes 
fix the attention more than abstract definitions, espe- 
cially when those phenomena may, as is the case 
here, have many observers, I will relate what at that 
time I saw* 

733, I then ascended the hill from jVitcombe^ a 
village situated at the bottom of a combe leading up 
to Prior Park. In the lower part of this combe, 
the sides of which exhibit sections of the strata^ I 
saw one stratum simjlar to that, described in § 6^4, 
at the top of Lamd&wn hilly consisting of concrete 
masses in calcareous sand, with marine bodies en- 
closed in them. I found here some of th^ie concre- 
tions, in Avhich the nucleus was a madrepora stellata. 
Above this, I saw the section of sti^ata more com- 
pletely petrified, inclined inward, and presenting 
their section towards the vale of the river. Lastly, 
on the top of the hill, I found the quarries whence 
is taken the free stone of which the bouses in Bath 
are built : its grain is fine, but has little coherence : 
it is easily sawn when first taken out of the quarry, 
but becomes .hard when exposed to the air j and its 
colour then changes frpm yellowish to grey. Many 
of the Bath houses have only a covering of this 
stone, which, for that purpose, is sawn into pieces 

four 
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four or five inches in thicloieBS. I entered severat 
of these quarries, where I saw the strata inclined in* 
wards ; but this inclination differs in different quar- 
ries ; a circumstance arising from the difference in 
the angular motions of ^e masses separated hy the 
iractures. 

734 After having passed Claverton down House, 
situated to the east^ I found on the surface thia 
strata of lime-stoney the same as those on Lansdown, 
and under them thick strata, apparently of the same 
stone, very different from tiie freestone^ and contain- 
ing a large quantity of small marine bodies* It is 
possible that the thin superficial strata may be only a 
pari of these, folij^ted by the action of the ain At a, 
lower level, in a direction towards the village of 
Combe the free-stone is found on the surface ; which, 
tiiough nearly horizontal, is the upper section of the 
strata inclined inwards, as I saw in some of the quar-» 
ries. The hill is here cut down abruptly towards a 
combey whence the village below derives its name ; 
by this village passes a brook, which is composed 
pf the waters of several combes, and flows into the 
Avon. In this part of the country, most ,of the 
brooks issuing from combes have the generic name 
of Combe-brooky with some distinctive epithet The 
side of the above combe formed by Claverton hill ot** 
hibits the section of the free-stcfne strata which are 
here worked, 
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755* Having reached the river side, I followed it, 
on the same bank^ as &r as Claverton house ; and in 
my way I found masses of the above mentioned con- 
cretionS) and nuclei of the same stone moulded within 
large cham©. I here crossed the Avon to FVarky^ 
whence I proceeded along its right bank. Many 
persons resort hither to view the TVarley rocks; 
wh^ch exhibit a phenomenon common among great 
mountainsi but rare among hills ; whence it is an 
object of greater curiosity in this country, and at tlie 
same time more interesting, as its cause is more evi- 
dently seen. The hill rising on this side, named 
Kingsdowfty has a slopeof great extent towards /iPirr- 
ley ; it is ascended at first through woods> abovtf 
which it is covered with inmiensc masses of rocks, 
pai'tly buried among smaller fragments. When this 
phenomenon is found on the slopes of the Alps, it is 
supposed, very naturally, though often erroneously, 
that these masses have fallen from some, rock above, 
many rocks being seen in their neighbourhood ; but 
here, no such supposition can be formed; for the 
upper part of the slope presents but a very small 
section of the strata ; and such masses could not 
have detached themselves from it, unless a Jarge 
vacancy had already existed in their front* Thus 
every thing in this spot indicates that a great subsi- 
dence must have taken place before it, and that 
these masses and the smaller fragments are parts 
which have been accumulated in a slope on its 
borders. 

736. I 
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fs6. t ascended this slope towards the sectioti of 
the strata and I followed it to the quarries above 
Bathford ; where appears the section of maily species 
of strata^ and the stratum of free-^tme is worked 
under that to which beioi^ the JVarky rocks. The 
latter, very distinct from the rest, is not found in the 
side of the opposite hills; at least I did not see it 
there: it consists of a kind oiUme-stone which I have 
seen in the Jura^ especially in the country of 
Neufchatel; it is full of holes, like those made by 
large wontis in oak-timber, or by pholades in the 
rocks of some parts of the sea-shore^ These holes> 
however, are found only in the sides which have been 
long exposed to the air ; for in the quarries, where this 
stratum coyers that of free^tonCj none are seen in 
the parts recently broken ; they are produced by the 
actions of the air on sections of the ramifications of a . 
calcareous matter, which ip not petrified { these aredis^ 
tinguishable by the difference of colour in the parts 
newly broken, where it is 6asy to form them inte 
Similar holes with any pointed instrument 

737. From these quarries I ascended the hill, by 
the side commanding on the N. £• the vale wherem 
flows Catherine brook, which is seen, to a great dis^ 
tanee, winding through meadows. This is oni 
of the most beautiful rural prospects in the neigh- 
bourhood of Bath, on account, of the multitude of 
small hills, richly wooded, that slope down to the 
border of the meaddws^ ^iid break their outline witjbs 
a variety of inflections^ It is impossi^>Ie to belie>Fe . 
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that this vast space can have been hollowed out hf 
the small stream flowing in it; and its production, 
by a great subsidence of the strata very manifestly, 
appears, wlien, in descending towards it the rapid 
slope of KingsdvwHy we find projecting rocks, which 
show seitiaiis of the strata of the hill, here seen to 
incline inwards. I came down this way to Bath- 
easton^ and crossing the river, I returned to Bath by 
a path thrmigh the fine meadows above meationedy 
formed on an alluvial spiU 

738. It would be too long to detail tlic particulars 
of all the observations which I have made in this part 
of the country ; my chief view being to excite the at- 
tention of the many persons who ramble over it merely 
for amusement, and to direct their notice to an object 
so interesting as that of the features, characteristic 
of the cause of the production of vales between hills^ 
which every where abound here. I shall therefore 
only relate another of my excursions, wherein, among 
new examples of phenomena common to every part 
of the heighbourhood of Bathy will appear one 
directly proving that the catastrophes, which pro- 
duced all the disorder observed here in the stony 
strata, evidently formed on the. bottom of the ssa, 
took place during the time when tjK)se strata were 
^till covered by its watei^s. 

s 739. I went out of Bath by .the old. bridge, and 
thence ascended Hollow-way , fwr6ad cut on the foot 
of a hill sloping, rapidly dpwa to the river. In this 
, X slope* 
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dope appear sections of the same calcarems strata 
incompletely petrified, which, in Bath itself, form 
the steep declivity below Bdvidere in the parish of 
Walcot. Above Hollmv-wa^i I contiqued to ascend 
towards a part of the hill formerly QQ&eAGreenway 
farm, where, since Bath has extended itself ovpr all 
the surrounding hills, the row called South-hill hwses 
has been built. Be3^pnd this, I passed on a bridge 
the upper part of a combe in which a brpok is formed. 
This combe is here very narrow ; bqt it grows ^)uch 
wider, in proportion as it becomes dpeper, and at the 
bottom it joins several other cQmbes arriving laterally, 
whence also brooks proceedt 

740* Continuing to ascend- by the same road, 
when I had reached the top of the hill, I saw on the 
left an eminence called Antony hill, where some very 
curious quarries have been opened on Xhe^section of 
the strata dX the^top of the slope the lower part of 
which forms opa of the sides of the above mentioned 
combe. In ibis spot has been long worked a species 
of Jifne'Stonf strata^ naturally separating iAto flags, 
four oriive i^che^ in thickness; their si^ebeing limited 
only by the cracks -across the stratujD?. The working 
of tbe$e strata bay c^r^ried backw^^d the summit of 
the hill ; and it thus presents^ ^ ftbr^jipt side, rising 
above a terrace composed of rubbish. In the upper 
paint of this section, are seen Hme'-stone strata the 
separations .qf which form lines nearly feorizpntal ; 
and |J;i|ey..a|re QOvered> vv.ith a very t^icj^ }oqse $Q}1» 
uop^ting . of ,3wd and fragments of limcj-stone. . It 
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is not| however, for these strata that the quarry h 
worked; on the contrary, they have, in this pai% 
Bterly stopped the working, there being so much 
difficulty in removing them and clearing away the 
loose soil i those which constitute the principal ob- 
ject are under them ; and, instead of being horizontal 
like the former, are very considerably inclined^ though 
sensibly of the same nature with respect to their 
substance. These inclined strata have been followed 
a great way under the others, pillars being left to sup- 
port them ; and thus have been formed some very 
picturesque grottoes, lined with mosses and ferns ; 
but the quarry is now almost abandoned, probably 
from the apprehension lest the vault, which is 
much eracked, should suddenly fall in upon the 
workman, 

741. This will lead me to a very important geolo- 
gical consid^ratioil concerning the Huttonian theory; 
It being essential to determine, whether, as that 
theory supposes, the fractures and dislocations ob* 
served in- our strata have been the effect of an ck-^ 
Vation which ha^ produced ouri»«/me«^^; or >rhe- 
ther, according to my system, all these catastrophes 
had taken place on the bottom of (h^ aea, before tj>« 
birth of those continents, 

742. A phenomenon of the same nature as that 
observed at Antony hill iai found also in some moun- 
tains, but with this difference ; that the incline^ 
my 9 ftlinost verti«4 strata, whjph commonly are of 

schistvs^ 
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ickistus, are covered with strata nearly horizontal of 
a quite different nature : in the examples cited in 
Scotland by Dr. Huttc^ apd Mr. Playfair, the^ 
upper strata are of ^nd-Hone; in othferg which %. 
have seen in th^ Mart^ md at Fnyberg^ th^y are^ ^ 
Ume-ston^. Th^ upper strata, as w^l: as |be iQVf^i^ 
must have been formed in the (ed ; np^^ 9iS in |i)« 
Huttoiyan theory, th0 letter fire supfxie^d |o \i^ym 
been broken in the very act of elwathn whicli 
brought them above its , kvel> this «iroum$tftn(!e ha» 
of necessity led to the strange hypothesis already re* 
fvited under difterent ipntis; Damely^ thfct Babse* 
quently to the production of owr c^Hmnti^ >y ik^ 
^ationj B^me of their parts, by mb$iimWt retara^d 
below the level of the sea, whpre new Hrafa wer^ 
formed upon them; aft# whicti they iv^r^ a^b eft^ 
vaudf 

- » • 
743. Thb is an atixiliary hypothesis iq a tbeoiy 
4»ttack6d 00 all «ide& by fapts ; il noay bowelFer |»eh 
serve some appearance of probabilityi as long as it 
yeUtes to strata so different from each other as tbosb 
of ichistWi and sandstone or limtHftone ; becauib» 
these differences ioiplying different states ki the seel, 
it may' be supposed that One of those states preoeded« 
und the other followedt tfie €l&oatim of Uie. wa&^ 
nent, 9S^ iki& mbsidenee of some of its partsu But 
in Antony hillf the ^rata subverted^ aikd thboe 
fcnrmed upon them, are nqt only both caldarew, 
but both of that distinct species which wm adkad 
oolite by ancient naturalists^ because they supposed 

it 
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tl to consist of petrified eggs of fishes. Thus this 
same state, well characterized, of precipitations in 
the sea, before and after the catastrophe which pro* 
duced the subversion of the inferior strata^ evidamtly 
83k>ws the whole of these effects to have taken place 
eti'the bottom of the sea itself, within a short period 
dftinie; and the following phenomena will farther 
#vkice fhat this first catastrophe was succeeded by 
^eater, comprehending the same ^m^a, together 
with those which lay beneath them, 

744. Before I proceed to these new monuments 
of catastrophe^, I must point outa difference between 
fhe plmn^Kienonef^Anto^ty fiiily and those of the 
|)laces i*h6fe ^new sfttita have been formed on over- 
tiirown ^hiak . in the latter case, the upper section 
of the schisti is Qomoionly irregule^r, and the first of 
the succeeding strata has been moulded on their 
)aBp^riti6s i while in 4^tdity hiUj the summit of the 
inclined strata form6 a strait plane, whereon the horiT 
bontal strata rest This phenomenon appears to be- 
4ong to a particular ispecies of Ufm-^teney which is 
disposed, liice &e ookmnar basalts^ to divide itself 
<by ^Mit planes across other, kinds of divisions ; a^s 
is seen also in certain species of slate, , My nephew 
l>1>served at Stanc in Ireiqnd, twenty-four nSe^ to 
the north Qf Dublin, tiie same phenomenon as this 
Df the lower strut ain Ant (my hill; namely, an ab- 
<$oluiely plane surface, (thei^ not covered by ^ 
' Oft^er stratwn^) produced b^ the section of Ume-stom 
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Strata inclined bwatds, forming with that surface ait 
angle of about 40\ 

745. I proceed to the moouments observed in the 
idcinity of Antony hiily of catastrophes posterior to 
the period when the above horizontal stratdf were 
^rmed bn those wtuch had already undergone an 
^iMgr^^r movement. It not having been thought pru^ 
dent to work this quarry any farther, the quarry-mea 
hav^ laterally followed the brow of the hill; and 
t^r^. clearing away the loose soil of the slope, they 
have found the section pf the same strata^ where 
li^ose whiph>are inclined are still found under the 
horizontal ; nor is there any occasion, to follow them 
far wiithin, because, by continuing to clear away 
laterally^. t^ same section is still found. Now here 
already appear the effects of new catastrophes ; for 
these strata frequently change their level by frac* 
tures^ in which all is in disprder, and which^ as iviU 
|»e seeQ,;p£^s quite, through the hilL 

746. But the most evident symptoms are on the 
^ope^ whcFe is seen very clearly in wha,t manner was 
produced the cavity at present constituting the combe^ 
pf which Antony hill forms the highest side. I be- 
gan to descend by this slope, and found it fo be com- 
posed of terrace3 one below another, each of them 
|iaving above it the section of those masses of strata 
)irherewith, previously to its subsidence, its own 
mass had been united. Within, a certain space, t 
frfts able to descend, from terrace to terrace, by 
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crev!ces in the abrupt sectiora; but it lust I cam* 
to one which was very higb^ and in wbicb^ though I 
had a great extent af it within my view, I could not 
perceive any part where it was pos&ible to descend; 
iAo tl)at not knowing how far I might be oUiged to 
proceed on it in a direction leading me away from 
the high road, before I should find a way down to 
the lower terrace, I thought it best to reascend t6 
t!he road^ and to cross to the other side <rf th^ 
combcy that being lower and less intersected^ and 
commanding a view of this whole side of Afrt0njf 
hilL Having then repassed the bridge I turned, 
on the right, into a cross road with which I was well 
acquainted, caHed Greermny Lane, passing along 
the upper par{ of the slope t thence I entered a field 
fronting the side of Antony hill It would be dif- 
ficult to find any geological monument ipore .agree- 
able to the view. The side of the combe opposite to 
it' IS ^^holly (Composed of large terraces, where ihe[ 
finest vegetation, in fields scattered with trcies and 
divided by hedges, spreads a cheerful veil over that 
scene of catastrophes ; but the experienced eye may 
easily retrace tliem, in the abrupt sections of thd 
strata above the terraces, and in the interruptfons of 
the latter^ by the continuation of the fractures de- 
scribed in the quarries above ; occasioning the ter-» 
races themselves to' descend also in steps towards 
the lower part of this combey where it joins another, 
one of the sides of which is formed by the same hilU 

747. I shall not proceed any farther in describing 
the neighbourhood of Bath j what I have said may, 
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I think, suffice to engage those who resort thither 
from all quarters, in the water-drinking seasons, to 
examine, in their walks and rides, the interesting 
phenomena which that whole country exhibits i and 
when they shall have gained a little experience ia 
this study; they will, I doubt not, be convinced, thal^ 
if even an incalculable antiquity were ascribed' to 
our continents, it would be in vain ; for on theoi^ 
selves can be found no cause of the dissection of 
their surface into hills, vales, and combes, the real 
tBXxse of these forms having evidently been catastro* 
phes anterior to their birth ; and from the real effects 
produced on them, the era of that event cannot bt 
removed to the distance of a very great number of 
centuries, A conclusion so important, that it roxxst 
jiot be thought strange if I frequently return to it io 
ether places. 
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HRST JOURNEY INTO DEVONSHIRE. 

748. This is a countiy, iu which, as well as in 
D&rset$hirey I have made several journeys, at dif- 
ferent times, and in various directions. However, I 
shall preserve the form of a journal, as it possesses 
loany advantages for the reader, no less than for the 
writer. It is true that thus the determination of 
many of the objects observed in one journey occurs 
(poly in another, anterior or subsequent in its date ; 
and this is, in some measure, a defect ; but it is 
more than compensated by avoiding that which 
would be produced by collecting together all the 
observations of the same objects made in different 
journeys ; since those objects would then respectively 
\)e insulated, and deprived of the geological connec- 
tions subsisting, in nature, between them and others^ 
in their neighbourhood. 

749. We enter here into the field of Mr. Play- 
fair's observations, whence he has taken hisexaipples 
of the manner in which rivers have cut their way to 
the sea. I have already introduced his system in 
thb respect, because I have had occasion to com* 
pare it with the phenomena of the same coast, from 
Hampshire hither. However, as we are approaching 
the places which he gives as examples, I will now 
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eite die whole passage, as it stands in the XVIth of 
fais Illustrative Notes, beginning p. 368. 

" The mouths by which rivet^s on bold rocky 

** coasts discharge their waters into the sea, afford a 

'^ very striking .confirmation of the conclusions con- 

*' cerning the general system of waste and degrada-- 

^ • tion which have been drawn above. At these 

** mQuths we usually see, not only the bed of the 

** river, but frequently a considerable valley, cut 

*^ out of the solid rock, while that rock preserves its 

*^ elevation, and its precipitous aspect, wherever it 

** is not intersected by a run of water. No con- 

** vulsion that can have tora asunder the rocks ; no 

*^ breach that can have been made in them, antece- 

*' dent to the running ,of the waters, will account 

*' for the circumstance of every river finding a cor- 

*^ responding opening by which it makes its way ta 

** the sea ; for that opening being so nearly propor^ 

** tional to the magnitude of the river, and for such 

" breaches never occurring but where streams of 

** water are found. 

" The actual survey of aqy bold and rocky coast, 
^^ will make this clearer than any general statement 
^^ can possibly do. Let us take, for an example, 
*^ the coast of the British Channel, from Torbay to 
^^ the Land's End, which b faced by a continued 
^^ rampart of high cliffy, formed of much indurated 
^' and primeval rock. If we consider the breaches 
** in this rampart, at the mouths of the Dart, of the 
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•? Ptym and Tamery of the rivef at Jba^cy, df th« 
** JRz/, the ^e?/, &c. it will appear perfectly clear, that 
•' they have b^en produced by their respective streams^ 
•* Where there is *iio stream,, there is no breach 
•' in the rock, no softening in the bold and stern as- 
^ pect which this shore every where presents to the 
*^ ocean. If we look at the smaller streams, we find 
** them working their way through the cliffs at the 
^ present moment; and we see the sttps^ by which 
" the larger valleys of the Da7^t and the Tamer 
^ have been cut down to the level of the ^ea. If 
^ we would have still clearer evidence, that no 
^ breaches made antecedently to the running of the 
^ rivers have opened a way for them^ we need only 
*' look to the opposite side, or ttorthern shore, of 
^ the same promontory, where we also find a series 
^^ of outlets, all originating in the ridge of the 
^ country, and becoming deeper as they approach 
** the sea, but altogether unconnected with the open- 
^ ings on the south side; and this could hardly have 
" been the ease, had they been the effects of pre* 
" vious concussions, or of any peculiarity ia the 
** original structure of the rocks. 

** In contemplating such coasts as these, when 
" we go back to the time when the rivers ran upon 
•* a level as high as the highest of the cliffs on the sed- 
" shore^ we must suppose^ that the land then extended 
many miles ferther into what is now oecupied by 
the sea. When at Plymouthy for instance, th6 
Tamer and the Plym ikiwed on the tevel of Mount 
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^ Edgecomhe or of Stflten Heights, if the riven 
** ran with a moderate declivity into the sea, the 
** coast must have advanced many miles beyond the 
** present line. Thus the land, when higher, was 
** also more extended, and the limits of our island 
** in that ancient state, were doubtless very dif- 
^ ferent from these by which it is at present circum^ 
** scribed. 

** If wkh the same views we consider any other 
^ of the bold coasts which the map of the world 
•** -presents us with, we shall quickly remark, that 
*^ wherever a deep intersection of the sea is made 
*^ into the land, as on the western shores of our own 
** island, ot on those of Norway^ a river runs in at 
** the head of it, and points out by what means such 
^ inlets are formed, viz. by the united powers of the 
^^ sea and of the land, the waters of the latter 
** having opened the way by which those of the 
** former have penetrated so far into the country* 
*^ It is not meant assuredly to deny the irregularities 
/^ of the sea^coast, as it may have originally existed ; 
*' these irregularities no doubt (tetermined the initial 
^' operations of that waste and decay, by which, 
** in process of time, they were themselves entirely 
'^ effaced.'' 

750. It may be easily seen, that, when terrestrial 
phenomena are considered in this point of view, the 
centuries that have^elapsed since the commencement 
Qf the present state of our globe must be counted by 
thousands ; for the only way in which it is Attempted 
^ in 



m this iheoty to account for the fact, that no progrelSi 
is seen in these excavations oivallies and enlargeniente 
of openings to the sea» is by assuming that this pro- 
gress is too inseiisibky not only to be perceived during 
the li/h of a single maHf but even to have any record 
of it transmitted froiii ovh^ generation to another: 
and to this is added^ as the ground of the argument, 
that time past lias no limil But then at what epoch, 
in this immensity of time, are we to place tlie origin 
of the kuman race on these continents ? It is by re- 
ference to this object, that these discussions are ren- 
dered so important ; it is thus that they belong, not 
merely to natural history, which properly is interesting 
only to those who occupy themselves with its pursuits, 
but to the history of man, which interests the whole 
bumaa race; therefore men are more nearly con-- 
cemed in geological discussions^ than many among 
them generally suppose. 

75 1 » It is fortunate that Mr. Playfair has named 
some of the places whereon he founds his ideas, and 
that he ha& defined what it is which he expects them 
to prove : accordbg to him, we must there see with 
eofwzctiony — ** That no convulsion that can have 
*• torn asunder the rocks, no ^breach that carf have 
** been made in them, antecedetit to the running of 
" the waters, will account for the circumstance of 
" every river finding a corresponding openingy by 
*^ which it makes its way to the sea ; and for that 
" opemngy hevcaghonidwcly proportionals the magni- 
** tude of the river. That rivers have run upon 
f^ a level as high as the highest of the cliffs on the 
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•'sea-shore J and that therefore w6 Timst supposti 
*^ that the land then extended many miles farther 
" into what is now occupied by the sea." This, in 
Mr. Playfair's opinion, is what we ought QlearlytQ 
^perceive in studying this coast of England^ espe« 
cially from Torbay to the Land's end ; and hence I 
was induced, (though persuaded by my own obserra^ 
tions on other coasts that his Jfieas were wholly lU 
lusory) to visit all the rivers pointed out in his work^ 
atid to follow their course to the sea. Now all these 
rivers will be seen to concur with a great number of 
others, which I have already deicribedt and shall 
describe elsewhere, in demonstrating-—" That, from 
" the origin of our continefits, the streams formed 
*^ by the land-waters have entered the same ckan^ 
^^ nels^ and discharged themselves into the sea by the 
^^ same openingSy through which we see them flow at 
" present : — ^That these channelSy and the openings 
" themselves, were the effects of convulsions of 
" the strata^ not only antecedent to the time when 
*' th^se waters began to flow, but to the birth 
" of the continents: — ^That these waters, since 
*^ they have begun taflow, have raised their channels^ 
" instead of deepening them s — And that the sea^ 
'^ far from having encroached on the lands, has, on 
** the contrary, been almost every where removed 
'' to a distance from them/' All this had already 
been clearly evinced by my preceding observations j 
but it wais become necessary to deduce the proof 
from the very rivers named by Mr. Playfair. The 
object will therefore now entirely change its aspect ; 
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fijr whai I Bfaatl have proved, from the places t* 
Vfhich be has himself referred, that our continents are 
not of great antigmttfy .this circumstance wiH bring 
near to our own times the epoch when they first be- 
came the habitation of men. 

7S9. I could not have undertaken these travels 
under more favourable auspices. My ancient and 
Respectable friend Dr. Fisher, tiien Bishop of 
EjpHerj and now of Salisbury j besides a general let- 
ter of recommendation to all the clergy of the former 
diocese, which includes Deeonshire and Cormoall, 
was so good as to give me others for his particular 
friends ; and Mr.NoTX, who was employed under him 
in theeducation of the PrincessCn arlotte of Wales, 
did me the same favour. It will be seen, in the course 
of my travels, how much this assistance contributed 
to the extension and exactness of my observations. 

753. 1 began my iirst journey in Z)a:;(?«^Aire in Sep- 
tember, 1«05; and Lady RoLLE, whom I hadi^tat 
Weymouth, having given me an invitation toBictm, a 
seat of Lord Rolle's, where he commonly resides, 
I accepted it the more gladly, on account of the 
vicinity of that place to many of the objects which I 
had in vipw. 

Sept. 28f A. 1 805. I set out from IVeymoiith at ten 

in the morning, and took the road already described 

l^v^u^Dorchester, Bridport and Charmouth. At the 

latter place, I ascended the interior slope of the ridge 

^ of 
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of hills desfrib^d in a former jouraey, bordering the sea 
as far as Lyme ; but, at the extremity of this ridge, 

.instead of going down to LyniCy I crossed the hills 
behind which stands the town oi Axmin^tery so called 
from the small river Axy flowing by it through mea- 
dows. I shall stop here to describe the course^ of 
the Ax^ because, in another journey, I followed it 
down to Axmouthy where it discharges itself into the 
sea. I shall then have occasion also to describe the 

, road from Axminsfer to Exeter, at which city I ar- 

, rived the same evening. 
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Sept. 9.9th. I spent the morning in forming a 
general idea pf tlie situation of this city, which by 
its connexions, on pne side with the sea at Exinoutn, 
and, on the other, with the vallies farther inland, has 

, occupied me, in several journeys ; because, the Ex^ 
though not named by Mt*. Playfair, is, in a geologi- 
cal point of view, one of the principal rivers of this 

^ coast • .and it will offer the first great example of 
what I have announced in the above propositions. 

754. Exeter is a handsome manufacturing and 
commercial town ; as, though in an inland situation, 
eleven miles above Exmouthy it is still properly, a 

■ sea-port According to Mr. Playfair s system,. t(ie 
space through which the waters of the EJt^ flow from 
hence to the sea should have been hollowed out by 

, that river ; as well as the similar spaces, from Totness 
to Dartmouthy from New-bridge to Plymouth, from 

^ Truro to Falmouth, ascribed by him to tbo Dart^ti^c 

s 2 ' Plym 
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Plym and theJRgf/; together with many others 6t 
the same nature, which I shall describe, and which 
all possess this common character, that the tides ascend 
in them up to the point where their respective rivers 
arrive at the level of the sea : but here already it will 
be seen, that these spaces were originally gulphs, 
and that the rivers have entered their heads ever 
since they at first began to flow. 

755. Fr6m the upper part of the city, I went, by 
streets descending very rapidly, down to the port, to 
which large vessels still come up, though now only 
by artificial means ; for the sediments of the river, 
and the sand brought in by the tides, (previously to a 
change which I shall mention,) * have filled up so 
great a part of the gulph, that, in order to preserve 
the water at a proper depth near the quay of the 
city, it has been necessasy to keep its level raised by ^ 
means of a dam^ with a lock for the passage of vessels. 
Dams of this kind, of which there are many for the 
same purpose at the head of other aestnaries on 
this coast, are called tVearsz The tides still rise up 
to this xvear^ hxsX their height has not exceeded two 
feet, since the above mentioned change at the en- 
trance of the gulph ; this change has been produced 
by the formation of an immense bank, which I shall 
describe in the course of this journey, and which, 
leaving only a passage for vessels, renders that of 
the tides so narrow, that they have not time, before 
the ebb, to rise, at the head of the gulph, to any 
greater hfeight. The lock of the tcear is opened, 

from 
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frbin time to tjme when the river is much swelled, in 
order that, by the rapidity of its current, it may carry 
away the deposites made by the tides in the channel 
still preserved between the neto lands^ and thus keep 
it at a sufficient depth for tiie passage of vessels. 

756. The bill whereon Exeter is built foimed 
originally a , long promontory in the gulph ; but it 
now no longer appears such, because new lands, 
covered with meadows, extend themselves on both 
sides nearly to its extremity, on which stands the 
town of Topsham^ where there is a port more con- 
veniently situated than that of Exetei' for the country 
carriage of many articles of great bulk and small 
value. Here, for example, arrive coals from New^ 
castle^ for the consumption of a great part of the coun« 
try ; and likewise another kind of coal from fVales, 
called euhn^ which is not proper to be burnt in grates^ 
l>ut is used in lime-kilos : this comes to Topsliam^ be« 
cause Ime-stone is also brought here from the quar- 
' ries at Plymouth, and is burnt with it ; the lime being 
afterwards carried into the neighbouring country, and 
used in dressing the lands, as the chalk is in Dor^t^ 
shire^ 

757. The hill, thus extending from Exeter to 
Topshaniy consists of the same red strata which I 
have described near Bristol^ and which I must here 
more particularly define, because they will become 
in the sequel a great object of attention, as well in 
Somersetshire^ as in Devonshire, and part oiCorn^ 

walL 
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wall. These strata are camposed, in part, of lobsd 
sajidy mixed with reddish clay, sometimes indeed* 
quite red. In certain places, as in this hill at 
ExetCTy some of thfese strata contain a great quantity 
of small fragments of schistus ; in other parts, those 
fragments are much larger ; they are, besides, some- 
times angular, and sometimes rounded. These soft 
strata are almost everywhere intermixed with others 
which are indurated; and indeed, in many places, 
they are all in the latter state. In soriie parts^ the 
fragments of extraneous stones contained in the red 
strata are oi grey wackcy which often accompany 
the schisti ; and elsewhere these fragments are inter- 
mixed with others of rune-stone. Lastly, these red 
strata are in some places associated with strata of 
lime-stone, in some, with those of schistus^ and in 
others, with sandi/ strata of a quite different species : ' 
now all these different strata have undergone suc^ 
catastrophes as form a real subject of astonishment, 
ll^n travelling through the country, I often lost sight, 
of the red strata, but I met with them again, some- 
tinies in certd.in associations with others, which indi- 
cated their respective original positions ; while elsi^- 
where the different species formed distinct ridges'; 
till at length I came to a tract where the bills, thus 
itrahgely mixed, were overspread with large blocks of 
granite. In a word, there are few countries which 
more clearly manifest the successive catastrophes un- 
dergone by all our strata, while yet on the bottom of 
the ancient sea, that is to say, before the birth of our 
.continents. I have thought it proper to give at first 
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general idea of the geological aspect of the country^ 
111 order to fix the attention of my readers on this 
latter consequence of the phenomena observed here: 
I shall seldom repeat it in the sequel, but shall con- 
fine rayself principally to descriptions. 

758. Having followed the left bank of the E.v be* 
yond the zvean, I crossed the river in- a boat, in order 
to observe its right bank : this formsf a plain, little 
raised above the level of the sea, and extending to 
the foot of more or less distant hills ; and here the 
7*ed soil still prevails. The creeks on tiiiiside, as 
well as a large space in thb part of the gulph, are 
now converted into meadows, formed on the *di^ 
ments of the land waters and of the tidies. I re 
ascended the course of the river on this side, andtfltis 
reached a part of the suburbs oiExeteTy which I 
shall describe in a future excursion. I then repassed 
the river on a handbome bridge, which rises to meet 
the lower end of the great street proceeding bence to 
the upper part of the city. 

759i I contented myself for the present with thi* 
first view of the country near ExettVy because^ ac* 
cording^ to my plan, I was to return hither by dif-^ 
fcrentroads^; and it was particularly my intention tor 
make some stay here, when the Bishop should be at 
liie palace, for the purpose of extending my survey- 
farther with proper directions. I therefore set out 
in a chsuse from Exeter at one o'clock, for Bictofij 
that place being eleven miles distanti and situated 

near 
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Bear the Otterj which is the first river to the east- 
ward of the Ex, and is followed by the Sid, the next 
that I intended to observe. 

760. My road, as far as Bishop's Clystj passed 
over hills of the rtd soil ; and in several excavations 
piade to le$sen the declivities, I saw that though, in 
^any of the strata, fragments oischistus were inter-' 
mixedi there weir^ others parallel to them which con* 
tained none. At Bishop's Clyst begin the meadows 
formed on the n&u) lands, filing up a great part of the 
ancient gulph to the east of the promontory of Top- 
sham. The gm^ll river Qy^^ first wii^ds through 
these meadows, and then, flowing along by the pro* 
montory, there enters the gulph, iq the part still re-* 
maining free,. This whole extent of meadow3 is in* 
tersected with drains, to carry off the rain-waters, 
and those of some perennial rivulets. If this spa* 
cious marsh did not lie within a gulph, of which the 
opening to the sea is so much closed, th^t the waves 
have there no perceptible action; it pmst h^vc heea 
enclosed with dikes, like the marshes oiSleszvigh and 
flolstein; but the tides in it rising only two feet, and 
there being po large waves, it is chxumstanced like 
those on the cpasts of the J5^/ric; haying been so > 
9iuch raised Ijy the deposits of the waters, that it 
,can be inundated only by the highest spring-tides, 
combined with land-floods ; and of these the efiect 
)s t^ut to raise and extend it by their sediments, 

761. N^af 
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761. Near Woodbury j I began to.ascend the ridge 
of hills separating the vale of the Ejp from that of 
the Otter. This part of the country will present 
another example of the diiTerences found in the nature 
of the hills dsxA the gravel which covers them, on the 
opposite sides of the same vallies; but I shall not 
enter into particular respecting this till my return 
from Sidmouth, confining myself here to the descrip- 
tion of the above ridge of hills. I first passed, at its 
foot^ over some low hills consisting of the red strata, 
like those on the western side of this vale of the Ea:; 
but on reaching the high ridge, I found its mass corn* 
posed of soft strata^ mostly grcy^ of different naturesf, 
and its surface covered with fragments of the stone 
called grey wacke by German mineralo^sts, from 
ivhom those of most other countries have adopted 
the same denomination ; I have already said that its 
strata are often intermixed with those of the schisti. 
Descending afterwards on the other side, towards 
the vale of the Otter^ I found, near the bottom, a 
similar border of small hills of the red strata^ which 
are very fertile : among these is situated Bicton, where 
I arrived at half past three. Lord RoUe was then 
lit another of his estates, in the N. W. of Devonshire; 
but Lady Rolle received me very obligingly, and 
assisted me in my views. I spent that evening ^and 
the following morning in visiting the immediate 
neighbourhood of Bicton; which, being on the con* 
iinesof^^r^/aof different natqres, presents, like all 
similar places, interesting details ; but in journeys like 
t^e present, it would take up too much time if I did 

not 



S6G 

not confine my descriptions to the great features of 
the country. My plan at this time w^ to proceed 
eastward as far as Sidmmith ; and Lady RoUe was so 
good as to send me there in her own carriage, with a 
servant to answer such enquiries as I might wish to 
make. 

Sept. 30th. From Bicfon I descended into the 
vale of the small river OtteVy the course of which 
towards the sea' became, in another journey, one of 
the objects of my observation: at present I only 
crossed it to Ottertvn, situated on the foot of the 
opposite hill belonging to the ridge whereby this 
vale is separated from that of the Sid. Tliis chain of 
hills is much divided, its first interruption being a 
large combcy which terminates towards the sea iq 
cliffs, forming a semi-circle, or kind of bay. 

762. These cliffs are a section of the red strata; 
and following their browj we came' to a part, below 
which, my guide told me there was, on the sea-shore, 
a very curious grotto, called Lardemm cove: I quit* 
ted the carriage, and he led' me down a very steep 
path formed on the side of a cleft by which the waters 
of the combe run off, but which, at that time was dry; 
When I reached the sea-shore, I found there indeed 
an object extremely picturesque, large pyramids of the 
rtd strata encompassing a small cove with a high 
beach in its front, on which we descended. This 
being the middle of the bay, it is the point where tii6 
greatest quantity of gravel is accunmlated by tho 
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xt^aves: I learnt from my guide that it is almost aI-> 
ways accessible; and that, when the tide is out, it is 
possible to walk all rourtd the bay, where the cliffs 
are everywhere very curious ; but as it was then high 
\^ater, I could not go beyond this point 

763. All the cliffs formed of these red strata are 
in some measure interesting, as I shall have occasion 
to point out, not only from the various degrees of i«- 
duratio7i of the several strata^ but from the differences 
in that respect between different parts of the same 
stratum^ which resist more or less the impressions of 
the air ; and the hardest parts, remaining thus in re- 
lief, assume all kinds of grotesque figures. But, be- 
jSides all these causes of the remarkable appearance 
of the red cliff's, they have one in common with all 
others which are composed of stony strata ; namely, 
the different situations arid ruptures of those strata^ 
resulting from their ancient catastrophes. I had 
many opportunities of observing the forms of these, 
by passing along the brow of the cliffs ; and I saw 
several little coves like the former, with small capes 
projecting on their sides ; one of these capes is hol- 
lowed into an arch, which may be passed under at low 
water ; and in many places, large masses of the same 
strata appear in the sea, in the front of the capes« 

764. The circumference of this bay and of its clifls 
being the section of a combe, as the road ascended one 
of the sides of the latter, the cliffs became higher, and 
X then saw the red strata disappear; these are at 

first 
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first covered with a very thick loose soil; and the 
summit of the hill consists pf a grey sand, iniKed with 
large masses of a particular kind oijiint, which pre- 
sented me with the first example of a phenomenon 
hereafter to become an important object in the course 
of my travels in this county ; for these Jlints are of tlie 
same nature with those on the Blackdmm hills, 
whence Mr. Playfair has been led to an hypothesis, 
the examination of which will occupy me for some 
time, because it is connected with a point of great im- 
portance in Geology. There is here a prodigious 
abundance of these JlmtSy not only loose on the sur- 
face, but forming benaath large masses of puddings 
^toncj in which tliey are all in contact with each other, , 
and tlie small quantity of sand between them has beea 
consolidated into a very hard substance, 

765. From this spot descends a narrow combe m the 
$ame direction with the coast, terminating among the 
low hills on the side of the river Sid^ and leaving but 
a narrow ridge on the brow of the cliff, along which the 
road passes* This is one of combes parallel to the 
coasts, that evidently cannot have been excavated by 
the waters, the upper part having too little extent to 
have ever permitted these to form a stream. Here the 
cliffs rise very much ; and I came to a spot where a 
signal-post stands, whence there is an extensive view 
along the coast, and up the vale of the Sid Beyond 
this, I saw, on the eastern side of the river, several 
ridges of hills, terminating in cliffs towards the sea : 
the two first of those cUffs consist erf the red strata; 
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but those which follow are absolutely different, being 
composed of a white lime-stone^ nearly resembling 
chalk ; of these I shall give some details in a future 
journey. 

766. From the signal hill^ I descended, by a very 
winding road, into the vale of SidmoUth^ the opening 
of which towards the sea is about a quarter of a nrile> 
in breadth. I had a recommendation from the 
Bishop to Mr. Jenkins, the clergyman of the 
parish, who lived on an estate of his own, on the 
hill to the east of the town. When I went thither 
to call on him, he gave mc an obliging reception, and 
ticcompanied me to the places which I wished to ob- 
serve; so that it/ is from' his information that I am 
going to give a general idea of this very beautiful 
vale, equally picturesque and rural in its aspect 

767. From the side of the hill where Mr. Jenkins's 
house stands, the vale is seen to terminate in a fine 
amphitheatre of hills, where the parts not in tillage 
are covered with grass fields, most agreeably inter- 
spersed with woods. Had I been alone when I 
viewed this upper extremity of the vale, I should 
have been at a loss to guess in what part the Sid 
entered it; but Mr. Jenkins pointed out to me a 
lateral interval in the hills ; and through this, as he 
informed me^ the river arrives from a vale above, 
covered with meadows, in which it meanders, and 
which it inundates in very rainy seasons. From tins 
point, the stream flows between the foot of the hill 
on the east, and a row of hillocks occupying a part of 

the 
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Che vale; and the town of Sidinoitth is built on the 
mount nearest to the sea. The restof this interval con- 
sists of meadows, in which the river continues to wind 
down to it mouth, and from the spot where we stood, 
this mouth is as little visible as its entrance into the 
vale ; because a very wide beachy whithout any per- 
ceptible opening, extends from one cape to the other, 
along the upper part of a strand, very coavenient for 
sea-bathing. 

768. Mr. Jenkins was so good as to lead me to 
the extremity of the eastern cape, which is formed 
by the low hills with 7xd strata^ bordering the higher 
hills of a different nature, and also terminating in 
cliffs towards the sea. Here I saw these red stratay 
of which the section shows itself on the side of the 
vale, pass under those of the great hill. At the ex- 
tremity of the cape may be seen what the river is, 
which here issues from a wide vale to the sea, and 
gives its name to the town of Sidmouth ; it being so 
smally that, in turning round the cape, it loses itself 
in the gravel. It is only after long rains and the 
melting of snows, that the Sid acquires sufficient 
volume and rapidity to cut through the beach, and flow 
in sight ; and then the level of the interior inundation 
is determined by that of the tides ; in the .high spring 
tides it rises within the beach up to the bottom of the 
town ; and this proves that there was here an original 
gulphy which has been separated from the sea. by the 
formation of the beach. . When the inundatipn has 
; subsided, the waves soon close the breach, by bringing 

back 
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back the gravel carried away l)y the stream^ which; 
reduced to the usual size, again filters through it. 
This is a new proof of my assertion, that facts are 
absolutely contrary to the idea formed by Mr. Play- 
fair of the course of rivers to the «ea,^nd likewise to 
his opinion that the size of their mouth is nearly pro- 
portional to their volume ; a circumstance sqarcely 
Uny where occuring, and merely accidental wherever 
it is found ; as will be farther seen in the sequel. 

769. I set out in a chaise at four o'clock, for Et^ 
mouthy at the distance of nine or ten miles from Sid- 
mouth ; and it was on this road that I principally ob- 
served the phenomenon to which I have above al- 
luded, of the difference of the graxd on the hills 
bordering the same x)aUey on opposite sides ; a phe- 
nomenon again very contrary to the two geological 
hypothesis, that running waters ^have excavated 
vallieSj and that they have disseminated the gravel 
now found above their level : the valley in questioa 
is that of the Otter^ which I was again to cross. 
I have already said that the ridge of hills, separating 
this valley from that of the Sid^ is covered with a very 
thick bed of large jf?/;«/*, in some parts united in great 
masses of pudding-stone, I now fixed my attention 
principally on the two eminences towards the sea, on 
one of which is the signal post ; these are both cut 
down in cliffs to the sea, and are connected with each 
other only by a very narrow ridge, forming, on the 
outer side, a continuation of the cliffs, and, on the 
inner, bordering the combe which was before men* 

tioned. 
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tioncd. This state of things cannot certainly liaK 
been produced by running waters ; yet both these 
eminences are equally covered with ^ints^ as is like* 
nirise the slope of that on the west> down to the valley 
of the Otter^ tj^e opening of which valiey is closed 
by a branch of the hills advancing on the side next 
the sea ; in another of my journeys, I shall show 
this opening to have been a gulph ; but at present^ 
I only crossed the valley, and ascended the ridge of 
hills dividing it from that of E.v. Now here, after I had 
passed over the low hills formed of the red strata on 
the side next the Otter, I perceived no move flints i 
the slopes as well as the summits of the highei" hills 
presenting nothing but rounded fragments of grejf^ 
wackCj some of them not less than a foot in diameter. 
This is a very marked difference between the nature 
of the masses scattered on two parallel ridges of hills^ 
bordering the same valley ; and a circumstance which 
atiil more completely banishes every idea, that these 
effects have been produced on the continent since its 
birth, is, that it is impossible here to discover' any 
source of the fragments, either of gi'ey wacke^ or of 
flint; and this consideration will be fartlier de- 
veloped by the particulars observed in a subsequent 
journey. 

770. 1 descended insensibly from the most elevated 
point of this ridge of hills, three miles before I came 
to Exmouthy and passed over some lower rid^s, 
belonging to the same chain : on this side^ as well as 
go that of the 0//er, the lowest^ hills are composed of 

the 



the red strata ; and it is on orie of these that the fowii 
of Ejcniouth is built, near the entrance of the gulpb., 
I was here recommended by the Bishop to Mr. ' 
DucARREt, to whom I wfent immediately on my ar- 
rival ; and having explained to him the points which 
I wished to observe, he offered to accompany me, 
•after breakfast^ the next morning, to the hills on the 
eastern si^e, commanding a general prospect 6f all 
the objects that could interest me; 

V 

Octi \st. Wiieh I went to Mr. I)uc£irrers house> 
lie told me that he was sorry he could not give up so 
much time tome ^s he had intended, because he should 
be obliged to return' early to Exmouth ■ but thathd 
W'Ouid go with riie far enougli to explain all the cir- 
cumstances relative to the eritraince of the gulph. As 
1 had informed him that I intended to proceed the 
same evening to Teig-innoufhy he gaive orders to his 
servant to have an one-horse chaise, with a guide, 
in readiness for me, when 1 should return from my^ 
walk. 

77' 1. We set out from ^xmoiith at half past ninej 
and Mr. Ducarrel first led me to a natural terrace, 
€tt the end of the first ridge of low hills consisting oi 
red strdtdy which formed tiie eastern side of the ori- 
ginal gitlphy and on i^ hich ft few years ago, was built 
a handsome fow of houses, intended as lodgings for 
those who come to bathe on this strand, and foi* 
invalids, to whom the temperate climate of this 
liou^hern coast is in winter very salutary. The mild> 
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riess of the winters ^iEx7noiith\s indeed saown by its 
productions ; the houses, on their garden side, being 
adorned with flowering myrtles, and with the Mag- 
nolia grandiflora : vegetation, in general, is very 
fine around this gulph, where the trees do not 
suffer from the sea-air, as is so common on other 
coasts. 

772. With tespect to tlife geological objects of this 
place, it m&y be judged, by many symptoms, that 
the gulph, which is three miles across at its entrance, 
was at first open to the sea, wdaence it is now sepa- 
rated by two bars of sand of unequal breadth, advan- 
cing, in a parallel direction, one, which is the nar- 
rowest, from the eastern side, tlie other, wliich i» 
very wide, from the western ,\ and the latter has, on 
the southward, passed before the extremity of the 
former. The interval between tlie extremities of these 
two slips of accumulated sand is the only passage 
kepi open by the land waters and. the tides ; and as, 
among the former, the most considerable is the Et^ 
which enters the gulph eleven miles above this, the 
name of Exmouth has on that account been given to 
the small town situated at the entrance of the gulph, 
with its port in the interval between the two slips 
of sand : vessels of 300 Ions, can pass here and ascend 
as high as Exeter. The cape advancing on the east, 
to which the above-mentioned terrace belongs, has its 
strata cut down abruptly towards what was originally 
the entrance of the gulph ; and hereafter will be seen 
evident indications that in one of the latest catastro- 
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phes the pfitrt separated fir otn it surtk c(6#til under th6' 
level of the present sea. The cliff of this terrace* 
consistj^ of the red Strata^ in gteat part rtonfy ; it no 
longer suffers degradation, because^ it is eticompassed 
by the slip of nefw ground advancing from this side. 
When the bars foutnd at the entrance of the gulph 
had riseti above the level of the water, the sediments 
of the Et and of the smaller streatms arriving in thel 
interior space v<^ere retained whhin it j so that since! 
that time^ it is oiKly by the sand of the sea, mixed 
with the little gravel which the waves have found ort 
its bed, that these bars have been elevated and 
widened to a great breadth on thef western side; and 
the winds have raised ifp the saitd on them in dunes ! 
they are sometimes pierced by violent winds 
continuing long in the same directiortj but the 
breaches are soon closed by winds from other gar- 
ters, which ate incessantly driving the sand along 
the shore. There is also at a little distance in front 
of the coast a sand*bank, occupying almost th6 whole 
breadth of the entrance of the gulph, and leaving 
only a. nari'ow passage, on the eastern side, for the 
ships which are to enter the port i frbifi the terrace^ 
whence Mr. Ducarrel explained to me these different 
objects, all withirt our viewy we distinguished this 
sand-bank, the tide being stilt high, only by the 
breakers in the sea ; at low water, it is in great part 
uncovei'ed. 

773. After the^e observations, Mr. Cucarrel toot 
me to the end of the terrace, whence we descended 
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on tfie strahdi here still wide and passing before .» 
combCj which comes down to the level of the sea, 
but of which the entrance is closed, not only by the 
gravelly strand, but by a wide ridge of dunes. The 
strand hasi continued to extend itself along the front 
of the following cHff, which also is now secured by it - 
against the attacks of the sea. This cliff is formed 
of slr<ita different from those of the above mentioned 
terrace, and belonging to a ridge nearer to the high 
hills ; they are red^ but entirely argillaceottSy and 
bricks are made at their foot. Beyond this first combcy 
we came to another which we went up, in order to 
cross its upper part, and thence proceed on the hills 
advancing farther towards the sea and forming the 
cape. Having ascended these hills, we returned to 
the brow of the lateral cliffs, I mean those turned 
towards the gulph, along which Mr. Ducawel 
showed me a path leading to the end of the 
cape; and leaving me here, he returned to Ex- 
mouth* 

774. When I could reach a projecting part of 
this cliff, in order to observe its j^ra/^i in some lateral 
section, I found them very different from the pre- 
ceding, being in great part sto^i/^ and I saw them 
inclined inwaids ; so .th^, when I came to the end 
of the cape, where they are cut down in the saQic 
abrupt manner to the sea, I saw them descend ob- 
liquely eastward, the highest of them passing at a 
distance below the level of a strand forn^ed at the 
foot of ttie cliff. The nia^es of these strata sunk 

below 
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belaw'the Tevel of the sea have left some' parts rising 
above tiiat level, the most considerable of which 
bears tlie name oi the Shag-rock ; bscause the sea- 
fowl so called assemble on it sometimes in great 
numbers. * I went down on the strand, whence the 
cliff has a very picturesque appearance : though it 
continues of the satne height, its side towards the 
sea no longer presents the same strata^ those which 
are at the greatest height on the side next the gulph 
having, by their inclination, passed successively 
below the strand. The strata seen on this eastern 
side differing in hardness, not only one from another, 
but each in its own* peculiar composition, the waves, 
in beating against tfeetri, have produced in them very 
singular excavations of diiflferent forms; and of thfe 
masses sunk below -tfeeievd of the sea' some parts,' 
Hsidg above IfiatlevfeF,- produce a kind of su^icessiott 
of fieedkSy some, of them hollowed into arches under' 
which there is room to pass at low water ; but tlW 
tide was still too high, and the sea rough, so that I 
could not advance to these rocks ; \t made me some 
amends, however, to s*e the waves break against- 
them, andf foaih as they passed* through the arches,- 
with a tioise loud enough to be heaid at a great - 
distance/' ' -"*• '' '' ^ ' y ' \ 

775. Ireascehdted'theclifFup to its highest point, 
composed of strata under which the various red 
kinds have passed by their inclination; and I found 
iJie top covered with abundance of gravel of grey 
^ach. Turniag then my back to the sea, I looked 

towards 
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towards the hills rising above this spot, and present* 
• ing a very agreeablis prospect by thp rich euUiv^tion 
of tMr lowpr part ; and m tbem I perceiypd the im- 
pression of (he same catastrophes which show their 
effects in the cliffs. Here, ^ well as in ntany similar 
plopes already despribed, the tierraces of the hills are 
evidently successive subsidences, always in the front 
pf fractures njore or less visible, down to the point, 
wherCy by ai subsidence still iROre considerable, the 
piassesoftbe strata, which eictispded tliemselves tOr 
fi^ards the spape^ppw occupied by tl^e sea,, have passe^ 
below its level, Leaving the above rocks near the cpast 
jtp ppipt put wjiat is become of t|ien). Butsp gre^t 
la disprdei* has b^ep producied among the various 
species oi^trqta^ by the i^ngqji^r mptiops and slips of 
tb<3 separated. ]7iasses,> th^t it JA almost impossible to 
^llpw iQ i^^tail t^e prpgress of these catasti^qphe^ to 
which ^ is pwing tha{; m»ny of ttioi?e species b^ye I^isq 
l^jrpught tp view* . , ^ ' 

>. '- . ■• ' i .- »- ' ■'•/ 

776- In^ffeturniDg from: the cape,. J foUpwed at 
fini the ;brow pf ^i^ same cliffs along which I ba4 
^kejMjy passed ; t>ttt Itbp tide being pqw lofr, ^nd tliQ 
slrand in consequence mujsh ivider, I w^nt, dpwn to 
it by !^ steep path formed in a wide fissure, pf; the. 
cliff. J'rpm tjiis point, the strand, continuing to in? 
crease in br^dt^, goes oi> fo join jthe easterpslip 
of saQd, VKJiicbi as I h^ve said, prpjec^ipg into the 
gillph, pa$s^3 a cpnsidprable way behind the ex-' 
|:reniity pf the western ; the . strand itself l^jiig also* 
bpr^er^ wjjh 4Wfh ^QI^S ^\\ th^PP^t po longer 

?overgd 
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r «Qvered by the tides. Returning t}^m to ^ botton^ 
of one of the combes already mentioned, I s^^w in the 
sea the section, now above water, of a mass of the 
stony strata^ which, by their dipping inwards, evident- 
ly appear to Have subsided ; their ridge extends to- 
wards th^ fondrbmkf being interrupted only near the 
ppint. where vessels pass ; whence I judged that here> 
as well ^ in many similar places before described^ 
the formation 9.f the^ slips of land, and even of the 
sand-bank, has bpen produced by submarine bars, 
consisting of th^se part3 pf. the rwsses, of sunken 
9tr9.ta^ whipb hav,e remained near the level of the 
preisen^ ^. AH this quantity ojf ^and^ has beea 
^cou^t up from the bottom, of tijpie sea, by the Mrave^ 
^x^ t^ tAd^p^, as is the case with respect to all 
strands'f a ^ct which directly opposes the idea that 
any tpaterials, h^ve been carried from the laQd alon^ 
tbp decliy jty/of. the bed . of. the ocean. 

77T! It was a little after one when I returned tof 
i^xmoitth} Mr. Ducarrers servant had procured for 
me an one-horse chaise ; but, before I set out, I asked 
Him to iaiccornpahy hie along the inner side of the 
^ulph, where I saw a great extent of lands, which the 
tide, in retrffrig, fiaa left uncovered : he told me that, 
at high water, these lands we're in great part covered ;' 
but that they were gradually rising, and grass was 
spriBading o^f them ; so that it w^as now proposed 
to fenclose them with an embankment, beginning at" 
the extremity of the inner slip of land, and carried 
on to a cape at some distance called IsUng pointy to 
which I saw" these lands extend : this, is a very large 

space, 
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ipace, aticiSvill easily be converted into meadows, 
when the tides ghall be excluded from it. 

778. I crossed the' channel of the port near Ea:^ 
mouthy with the chaise, and as it wag Ibw water, I 
found, on the opposite side, a good strand below th6 
ievel i)f the dunes. 'The servant very civilly desired 
to accompany me in this passage, in order to explain 
to me such objects as should preseni themselves in 
the way to the other ^Ide of the gulph. The western 
slip of land is of a very ^reat breadth, aind consist3 
entirely of dunes as far as to the outer strand. These 
itunes Bxe covered with healh, thyme, and various 
other kinds df herbage ; so that they swarhi with 
rabbits, like those in HollajidySxid in Smith's map 
this space is marked' by the name of tiie IVarren. 
Yhe tide being low, I might have gone on to Daw-^ 
lish under the cliffs; but I' wished to sce4be upper 
p^n of the hills, dnd therefore proceeded on the 
JVurren as far as Starcross^ qn th^ we3ten]i side of 
the gulph. At present, however, I shall not 9peak 
of these hills, becausp I observed theip more parti- 
cularly the following year : J now passed xlirectty over 
them to leignmouth, wher^ I ^rived at fqixt 
o'clock, 

779' The Bishqp had given me '^ very particular 
recommendation to Mr. Short, one of his chaplaiqs^ 
lyho w^s the clergyman of this place ; which proved 
a most fortunate circumstance ifor me, as will $uf-» 
licieutly appear, Tp this gentleman I explained 
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what weVfe the objects of my journey ; and he was so 
good as to accompany me on some observations that 
same evening. Teignmoiith affords a new example 
of the places which their names indicate as the mouths 
(>frive?% though those rw€7*s really arrive at the 
level of the sea at a considerable distance above them. 
This is an extremely pleasant' place, near the entrance 
of an origii^at gulph, encompassed, like those of 
E.tfnouih'SindSidfnoutk, by very fertile hills composed 
0(red'strtita;T\^ixig^ in the form of an amphitheatre, 
agafest higher hillfe of^a' different nature. The en- 
tranfee of this gcrlph Waks t)riginally abotit a mile in 
fcrfcaflth'; !iut a donlile sFip of ta'nd' has extended it* 
satf, Vitiffl4he foot orthiluUs oh the eastern side, 
wherfe TeigAmouth -statidii, ^ veiy ^ttearly to- the wes - 
terh/'Whfthertonseqii(5tifl/'ii transportetS,' not only 
Ihe'prfs^^^tff tides, buVibat of the Thi^fr^'k smfiW 
river, the coa¥sfe of whleH;Tfbm its origio, I ^hall have 
frequent occasions to describe. These slips of new 
gitmnd^We h«fe calle* rfei?* / kwotd supposed to be 
0f JJaniKbibfigin. '' -^ • 

-780.^'THls-d66ble slip of land, which, as I have 
said, 'be^fld ftowi the Tti^nmouth ^ide, and has 
aIoK>st OTtirely cloised the gulph, is composed of sea- 
sand arid small gravel ; and I cannot perceive any 
other res^on for its being thus forked, but that such 
was the form of a submarine bar^ consisting of a part 
of the sunken strata; for had there been hei^ only 
a; simple bar, the sand and small gravel impelled 
9gai])st it b^ tbe waves and t^O ascending tides 

would 
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would ha\j? produced a Sjii^gle. slip, of land.. The 
outer bmnch extends undejc the sea in a. gentle decli- 
t<lty, forming a strand of pure sand, vei:y.convenient 
for sea-bathing. The opening, of this kind of forj^ 
being turned towards the chann^ of the tides, they 
formerly entered it ; but, by their deposites they so 
much fraisqd the bottom qf tiie interval, that it becs^n^ 
easy, to convert it into duy land, by encjlos^ing ij;, and 
at the same . time cqnfining, between , small banks -n 
brook called the TifamCf whereby T^ignmouth is dit 
yided into two ,pari^hes,^f^t and wes^t^ Tberei b a 
\ery pleasant., wallf on the Jbighest. pa^t ,Qf j^)^ Wter 
<fe7?, thp sl9pe of ^^ich pi>. the had. side if .i^px&\ 
with grass; but j^hie sand raised by Ijbe wip^s ivm^ 
the strand, >eing^gptterjed pver ,that,pajpt, is^^^ding 
to r^is.?>if ; ^x)^ JV^r, Sjigrt W obser^^^^^ 
of this operation ^Pil^ave bee^ji very ^ws^j^. within 
1i)ft,§pflCQ of thp la?t five and twenty y§fs%t> .),; •. . . t 

78 J f Tliis very agr^aWeplg^haviijgfhfii^^aaisIji^ 
much frequented on account of sei^b^thi^. ^pCI) 
labour has been employed in raising the isnclosed 
intervd betweqn the tw^^^wjrwhereiJt^atY^pr^pi^ip- 
tjons for.buUdiDg 5 and Shai^on^, w}^xs\9;f^ 
opposite sjderof the.gvflp^ and:^v;afi:fof|)^^,bMt a 
hamlet, is now much incrfi^ed fipir thefsa^eivpaSQn.^ 
Th^xidLmeoiJeigHmpUih nf)ight indeed, very. p|;Qpprjy^ 
be transferred XoSlmldoi^i; for it is qp'ilbs^t .$^e i th^t 
tl^e wat^rsof the J'ig^yzi flow ifitp tb^ -sea^ with th^ 
d^scisnding tides; t^'o.iQasited vessels ^^n pas^tfitjre; 
and the pftrtis^ within the gulpl^ sgfiii}^}; tfie^yw, 

ItOOJ^, 



I took, this e;/er\iiig, a cursory vi^ew of the cliffs o^i 
the sea-side ; they are comjposed of the redstrdta^dinA. 
are vei7 curious jn respect both of their forms and of 
th^ir copiposition : I shall describe them on a futiirq 
occasion, because at present fhad not time to ipspectj 
them more particularly, Mr. Short having the kind- 
ness to propose taking me the next morning towards 
the upper part of the course of the Teign^ which it 
was my intention to observe, 

Oct. Qnd. At half past nine in the morning we set 
out from Teigmnouthy in an one-horse chaise, apd 
jfirst went up the gulph on its left side. In this road 
we again crpssed two small hills composed of the 
red strata ; the lower part of the combe between them 
forms in the gulpb a cove, which is now almost filled. 
up ; for, the tide b^ing out, we saw its bottom abovo 
M'ater. Pjeyond these \{\\\s oind'str^gtayycQ passed! 
oygf OHjD, p.f.a .4iflfer?nt kind, consisting of strata of 
£¥^21 ^<3fcic, often faiind, as I have already said, with, 
t^e schjst{;.in thi^^part pf the country it is called^ 
dun-ffonCii^X^d sqmetifne^ iron-stone, wlien it is very' 
hard and feeayy ; and indepqi a little iron is contained 
in It. . , . ^ _ 

78*?. .Having passed this bill, we descended tpr 
wards the river, and passed it, six miles above Teign- 
mouthy on a bridge, or rather a causeway with several 
arches, continued across the mpadows. ^The space 
now occupied by these was orifiinally a part of the 
gqjph ; for it is kUQjyn by .tracjition that the tide^ 

' * . formerly 
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formerly rose up to tlie bridge ; but^ at present the 
meadows extend a mile below it, and are continuing 
to increase, in proportion 93 the head of the gulph is 
filled up by the sediments of the Teign^ of which the 
branches wall be seen to embrace a great extent of the 
higher part of the country. Here, throughout a large 
tract, the original soil is low ; its surface consists of 
white smid; and under this are strata of white clay, 
which, at the depth of ten feet, become pure, and are 
worked for potteries, like those at fVar^hamy covered 
likewise by tvhite sand; (§. 677:) An excavation is 
first made here of about fifteen feet square; and 
wKen the pure clay is found, it is cut into cubes of 
seven or eight inches ; these are dried under coyer, 
like bricks, and are afterwards fit for carriage. Under 
these strata, the white ^^wrfis again found, into which 
the waters filtrate; and as they come down from" 
higher ground, the workmen are obliged to use pre- 
cautions, when they arrive nearly at the de'ptii where 
the argillaceous strata cease ; for* these, when they 
become very thin, are broken by the pressure of the 
water from beneath ; and ihe workmen are in danger 
of being drowned unless they immediately hsLsten up 
their ladder, the water sometimes filling the excava- 
tion very rapidly up to the level of the surface, at 
which height I saw it remaining in iseveral of these 
pits : the same work is then begun again at some 
distance. 

t^S. I was now approaching the region of Dart- 
moor ; a ridge of interrupted eminences cdverfcd with 
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peat, which extends ovei' almost the whole northern 
part of this peninsula, ^v^n beyond the river Tamer 
into Cormvall, thongli thereno longer under the same 
name. I shall often have occasion to speak of, this 
region, which I have observed iq varipus parts, on 
account of its great importance for the decision of 
many geological questions. This is a country which 
Mr. Playfair, having travelled through it, ought to 
have studied with particular attention, in order to 
compare its phenomena with the various hypotheses 
contained in his XVIIIth Note, intitled, TvanspovT 
tatian of Stones ; where he tries to shew how the block^ 
oi primordial stoneSy scattered in such vast abundance 
oyer so many countries, may have migrated on our 
continents from more elevated situations; a supposi- 
tion by which an immeasurable antiquity in these 
continents is implied even more positively, than by 
the simple hypothesis of the formation of vallies by 
running waters. This being then an object peculiarly 
requiring to be elucidated by very numerous facts, 
I have entered into many details respecting it in the 
preceding volume ; where 1 have, as Ithink^ irrefra- 
gably proved, that, when our continents were firs^ 
produced, these blocks were lying in the same places 
where we at present find them. Bnt the countries 
described in that volume are not known to Mr. Play- 
fair, (though he sometimes refers to them^) and are 
out of the reach of most of niy readers, many of whom 
may be acquainted with Devonshire and Cornwall^ 
in which Mr. Playfair himself also has travelled. 
Now it will be seen by tjie immense quantity oi blocks 

of 



ii6 

oi granite scattered over Dartmoor ^ which is t\ie 
highest grcJund in this whole peninsula, and of which 
the mass, in its greatest extent, does not consist of 
granite, that, if he had observed this country atten- 
tively, he would probably have found reason to 
abandon his idea of the migration of stones. 

784. Soon after w^e had crossed the Teign^ Mt* 
Short brought me to a handsome house, built of 
granite yery well hewn^ belonging to Mr. TeMplar, 
who was not at home ; but I had an opportunity 
of seeing him afterwards, when he confirmed to me 
What Mr. Short now told me, that this granite came 
from a neighbouring hill, which was one of the ob- 
jects of' this day's excursion. At some distance 
from Mr. Tem^lar^s house, we entered another large 
space, similar to the preceding, the upper soil being 
also 6f white sand, covering strata of white clay. 
The surface of this soil, which is of great extent, 
consists of heath on peat) and is called Bovey heathy 
from the small river Bover/, which falls into the 
Teign, and gives its narlie to several other places, 
such as Bovet/ Tracery a small town in the vicinity, 
and Bovey coal-pit, where, on a rising ground, is 
found a combustible substance of a particular kind, 
called Bovey coal. Mr. Short conducted me to the 
latter spot, which I had much desired to see, on ac- 
count of the various opinions entertained respecting 
this substance j but unfortuhately we found the pit 
filled with water to a certain height. Tlie excava- 
tion was already carried twenty feet below the point 

at 
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at which the water can run off, and it was therefore 
necessary that the quantity oozing into it should be 
pumped but; but some differences having arisen 
among the proprietors, the steam-engine was no lon- 
ger in action. The case was the same when I re- 
turned to tliis spot the following year ; thus I was 
unable at either time to observe more than the part 
above the level of the water, where the work was go- 
^ ing on. 

784. a. The common opinion respecting the com- 
bustible substance here worked is, that it consists of 
of wood: from some specimens which my brother 
had brought to Geneva before I came into EtiglanJ^ 
I had entertained no doubt of this; but I have 
thought otherwise, since I have been on the spot : 
however, I do not mean to speak decisively, because 
I have not been able to see the inferior strata, which 
are much thicker than those that I observed ; but I 
shall explain for what reasons 1 became doubtful on 
the subject from viewing the latter. I saw there a 
large section of strata of a greyish clay, and between 
these, but at considerable intervals, otlier strata of a 
brown substance, being what is called the Bovey coaL 
The uppermost of these strata was only two or three 
inches thick ; but the thickness of those which were 
lower successively increased, that of the lowest 
above the level of the water being nearly six. inches. 

785. The opinion that these broztm strata consist 
of ZiH)od is founded on their aspect ; and certainly 

nothing 
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nothing can have a more ligneous appearajtice : they 
are foliaceous, and their lamina, of which the surface 
seems fibrous, ] resemble chips of wood, there being 
even knots on some pieces ; but simple argillaceous 
and schistose strata have sometimes the same ap- 
pearance, and additional circumstances are I'equisite 
to render it certain that these are ligneotis ; how the 
following 'chdractefs seem to me to be contrary td 
this idea- The first is the equal thickness of each 
brown stratmn throughout its whole extent, ever! 
of that one which is not more than two inches thick j 
so that, were these strata really of wooity they must 
have been composed of sawn pknks, evenly ar- 
ranged as in a floor. This was the circuinstahce 
that first struck me ; for I could not represent to 
myself any other manner in Avhich i\\Qst strata could 
have been formed, supposing them to .Consist of 
wood. It has been objected to me that the trunks 
branches and roots of trees might have become suf- 
ficiently soft to be flattened by the pressure of the 
superincumbent strata ; but besides that this effect 
is never found in Xxwe fossil wood^ such a softening of 
their substance could not have been produced other-^ 
wise than by maceration; an operation which, de- 
composing the Jibres themselves, would have de- 
stroyed that jff^roz^ appearance whereon is founded 
the opinion of their ligneous origin. 

786. With respect to the other charq^cters, I re- 
marked that the pieces newly detached from t]be 
stratum might be cut with a knife, exactly like com- 
pact 
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pact clay, atid shewed no fibrous dpipteraocd ill ih& 
section ; their smell being only like that of clay im- 
pregnated with bitumen. And mdeed this substance 
cannot be burnt in houses, its bitummous exhala- 
tions being too strong ; so that it is chie% used ki 
kilns, for lime, pottery, and bricks. Lastly^ I saw, 
under tlie grate of a furnace, in which it was burnt, 
that the cinders consisted of a friable wkiie day^ 
preserving their original form ; thus it appeared that 
the combustion had been only that of the Intumen 
contained in this clay; and the workmen showed 
me masses of pure bitumen found in the satne 
strata. 

7S7« Mr. Short, indeed, pointed out to me one 
circumstance apparently favourable to the opinion 
that these strata are ligneous ; namely^ that, in a 
lower soil surrounding this pit, stumps of trees with 
their roots^ like those left in forests where teemed have 
been cut down, are found in great abundance^ under 
peat^ and resting on the white clay already men- 
tioned ; many of them had been newly taJ&en* up 
from under the peat, in order to be used for ifuel, 
like other wood ; and I was told that, among these, 
entire trees were sometimes discovered^ Bat this k 
only a superficial plienomenon, which, like all thosis 
belonging to peat, has been certainly prodxtcied on 
the continent, subsequently to its birth; trunks, 
branches and roots of trees being commonly found 
oo the bottom of all peat-moors. But no (taus^ 
f ince the continent has existed, cm ha^ produced 

U oa 



on it tills greftt thickness eiargUlateousstrafay parallel 
with each other, and alternating with the brown 
* strata '^\L\xA!i form our present subject; and more^ 
oyer, all these have undergone the catastrophe* 
Commori to our other mineral strata, since tiiey in- 
cline inwards, and present their section at the sur- 
face. These are my reasons for believing such of the 
thrown strata as 1 was able to observe, to consist 
only of c/fliy, impregnated with bitumen; but I de- 
cide nothing with respect to those cont^aled from 
me by t*he water, which, as I was informed, continue 
'4io incneaseiii thickness as they become deeper, that 
of the lowest even exceeding five feet ; but each of 
them, throughout its whole extent, preserves an 
equal thickness, and paralldistn M'ith the other 
strata; which renders the. first of the above consi'^ 
derations applicable to the whole mass. 

- 788. To the N. W. of this place rise the first of 
4he eminences belonging on this side to Dartmoor; 
-and to these Mr. Short wa^ so good as to conduct me. 
3iVe j«2eAt first to jBwey Tracty^ where we left our 
.^:haise, because it was on foot only that these hills 
Xknild be ascended for the purpose of observation, 
in the first part of our way, I saw that the road had 
.been cut through the greywacke^ which, as I have said^ 
4s caUed thm-stone in thijjt part of the country, and 
itppears, with the schistic to constitute the mass of 
tlie hills ; bu^ when we came to a certain height, we 
found tiiede strata entirely concealed ; bloc/cs of 
grmiite^. $on^ of which are immensei here re&ting 



bn €t very thick soil, formed of a coarse sand^ ap- 
parently consisting of decomposed granite ; neither 
from its own aspect however, nor from any appear^ 
ance of decomposition observable in the blocks^ does 
it seem to have proceeded from the latter, which are 
covered with grass, mosses, and lickens. This sand 
is an interesting phenomenon, belongmg to the whole 
of Dartmoor J and extending itself fnto CormvaUy 
under different forms, with circumstances which may 
contribute to determine its nature ; I shall therefore 
defer speaking of it, till I come to the account of my 
travels in CormwalL 

789. The hill which I am now describing, and 
whidi is called i^«ra:e/«^A from the farze that coven 
it, pFeseilts likewise the first example of another phe* 
nomenoi^ common to tibe whole space above indi- 
cated; this consiste of Inasset oi granite^ seemingly 
belonging t6 the biii^ al^ugh its own mass is com* 
-po^td oi 8chiiius9Lnddm^8t one. Here and there are 
^ooicimns apiparcntly ibn^ed of piles of blockSy which 
iumnot have been tbos arranged by any exterior 
teause ; !but, in particular, there are rotks of granite 
i4s'mg above tte gnws, one of which, on Furzeleigh, 
is very large ahd high ; arid great numbeiis of tnew 
rocks are seen from iMs hill o& other parts ^ Darf^ 
moor J all bearing the common name of Tors, or 
Towers. I shall describe, in the course of my travels, 
sUeh raeks of this kind as I had occasion to observe, 
und all that is known of the mass of the eminences on 
wiaieh th^ rise* In descending this hill on the side 
■ ' > *^ V S opposite 
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opposite to Bovey Tmcey^ where the slope is covered 
with blocks on the same sand, we passed near a 'ri)ck' 
of granite resembling that on the summit, and called 
the IVhite stone. 

790. Having returned to Bovey Tracey^ where we 
again got into tne chaise, Mr. Short took me to ano* 
tiier spot^ very remarkable on account of the sur- 
rounding objects. Thus far we had found the ridge 
of hills whence we had descended, which slopes 
down to thfs banks of the TelgUj to consist wholly of 
schistus intermixed with dun-stone ; but after having 
passed that river on a bridge, not fai* from Chud- 
Mghj I saw the first example of effects very com- 
<9on in this county, and occasioned by the catastro- 
phes which have affected the strata, and mingled 
them together externally in the most astonishing 
manner. This w^ the great mass called Chudldgk 
rock, entirely insulated, and composed of marble. 
There are quarries all around this ^minence^ whence 
blocks are taken ; the marbk differs in colour ia 
tlie different strata, but bavtog in all sparry veina^ 
and being susceptible ^of a very fine polish, it is used 
for various purposes in the internal decoration of 
jhouses ; and the rubbish is burnt. for Itme, as well as 
J&tose parts of the strata whidi are too much fnu> 
tured to contain any large masses. 

791. The strata of this large calcarebus rock, 
which I observed more particularly in a subsequent 
journey, descend very rapidly.- from east to vest 
.. • Thift 
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This mount is separated from a neighbouring Hill of 
greater height, (nhereon is the seat of Lord Clif- 
ford,) by a very deep ravine, into which we de- 
scended, having sent the chaise to wait for us at its 
issue. We here saw the same strata on both sides 
up to a certain height, the hill rising above tlmt 
point in a grassy slope. A little stream, called L/g'* 
brooky flows in this interval, which it certainly can- 
not have excavated, since there is a high cascade in 
this part of its course. Moreover, when the two sides 
are here compared, the strata are seen to have dif- 
ferent inclinations ; and this indicates a fracture, 
with different angular motions on its opposite sides, 
and unequal subsidences ; from which latter circum- 
stance, in particular, has resulted the unevenness 
of the 'bot^m of the glen, where the brook must 
have thus fallen in a cascade, ever since it began to 
flow. 

792. We took the chaise on issuing from the de- 
file, and ascended the hill by an oblique road, in 
front of the rock. The strata cannot be perceived 
on this slope, because it is covered with a veiy thick 
loose soil ; this is the case likewise on the hill itself, 
within Lord Clillbrd's park, which we crossed ; but 
, here and there -are seen masses of the same calcare- 
ous strata raising their summits above the grass; 
On quitting the park, we found the hill preserve for 
some way the same elevation ; we then descended 
it on the Teignmouth side, and when we came to the 
biMom, neay tbe course of the Teign^ we there again 

saw 
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€aw tiie strata of dun-stancy which we had observed 
SQ the part that we had passed in the morning. 
From hence we returned to Teignmouth, where m'^ 
arrived at eight in the evening. 

Oet. 3rd. Mr. Short knowing that it was my in- 
tention Co proceed along the coast to Plymouthj and 
not satisfied with having be^n at so much trouble on 
my account the day before, insisted on taking me to 
Jorquay in his own chaise, in order to point out to me 
9ome interesting objects in Babieomb bay^ which lay in 
the road; and Mr. Oxnam, a clergyman of Eseter^ 
accompanied us on horseback. We went first to the 
extremity of the den^ or slip of land belonging to 
Teignmouth; and having crossed the channel by 
which the water of the Teign is discharged into the 
isea, we arrived at Shaldan^ whence ascending a steep 
hill, we had from its top a view of all the country over 
which we had passed the day before, as far as Bovey 
Tracey and Furzeleigh hUlj and could perceive the 
cipnnection of the latter with the rest of Dartmoor. 

793. I found here a new example of the pheno- 
mena indicated under the Xlllth Head of the Intro* 
ductioo to these Travels, namely, that of 'vallies or 
cmibes parallel to the coast ; some combes even, orig- 
inating on the heights which command the sea, turn 
afterwards to a distance from it in their descent ; and 
these cannot have been excavated by running ivaters, 
since Uiere is no extent of upper grounds where. 
w,d^s ^p,be collected to i^rm a stream*, from the. 
6 ' top 
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top of this hill above Shaldon^ which bordewL the, 
coast, there are seen on the land side, among lovvei: 
hills, several vales, or very long combes; and the slopes 
of these, though for some way nearly parallel with 
each other, take afterwards different directiqns, Th« 
first, called the V^ale of Stokty is very wide ; its bot- 
tom is covered with meadows, and a brook, which 
flows in it, turning away from tlie sea, throws itself 
into the head of the gulph of Teigmmuth. The 
next is at no great distance ; its slope is in a con- 
trary direction ; and the waters collected in it from 
several lateral combes are discharged into the sea 
near Mmicomb. A third is divided^ into two 
branches ; the waters of one being carried into JBo- 
bicomb hay^ while tliose of the other, wliich continues 
longer parallel to the coast, fall into Torbay. Such 
an assemblage of long combes^ of iginatmg near the 
co^st, with slopes in different and even opposite 
directions, can be explained only by the catastrophes 
of the strata ; but of these more striking effects will 
presently appear. 

754. We soon came to fVatcomb covel the first 
place in Babicomb bay which Mr. Short had intended 
to point out to me. In the lands within a certaia 
distance of tlie coast, are here observable the frac- 
tures and dislocations of the strata^ whence have pri-* 
ginated the several combes descending towards this 
bay ; some coming down to the shore^ others termi- 
nating at the top of the cliffs, which they indent in 
large ^^allops* The masses divided b^. t^ese frac^^ 
^ turea 



ttiresliaving subsided gradually more and more on 
the side' next the present bed of the sea, not only 
compose various terraces one below another, but, at 
the formation of that bed; large fragments, detached 
fi'om the rest, have fallen, in the most chaotic confu- 
sion, on its new borders. This begins to appear in a 
very striking manner in JVatcomb ewe, atid presents 
a scene no le?* beautiful than instructive. Here 
again the whole upper part of the cliffs is composed 
of the red strata ; they are stony, some of them con- 
sisting of pudding-stone or breccia, wherein the frag- 
ments are oi grey wacke; and small mounts are 
formed by large masses of these strata, which have 
fallen forward. Now this effect, a^ is very evident, 
must have taken place at the birth of the continents; 
for since that time, no cause has existed capable of 
dividing these masses ; and that tliere is none tend- 
ing to destroy them is also evident, from the grass 
which covers all these mounts, and ^ffords^ pasture 
to Bheep; 

795. TromWatcombe cwewej^Toceeded southwards 
on the eminences above Bablcomb bay^ and crossed 
a ridge of hills of considerable height, still consisting 
of red strata iij the form of pudding-stone ; farther 
on, in the same direction, another similar ridge 
comes down and also terminates above the cliff in 
the bay f but between these two, is a lower ridge, 
which is composed of inarble of the same species as 
that of Chudleigh rock^ very^beautifully variegated ; 
tbi^re are quarries in tlie lower part of it, near' the 

beach. 
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Ibeach. The course of this ridge of marble strata 
may be easily distinguished, within tlie land, by its 
form : it follows the foot of the highes.t ridge of the 
red strata, and terminates at some distance in a larger 
space belonging to a combe : this space offers to the 
view a concavity embellished with the most lively 
verdure, and scattered with a profusion of trees* 
These large low spaces, veiy frequent in Devonshire^ 
the production of which cannpt be ascribed to run* 
ning waters, have in fact the same origin with the 
vales and the combes; they are ps,Tti^\ subsidences^ 
more considerable than those that have taken place 
around them; and near them we very often find 
brought up to the surface, at the same level, different 
species of strata, one of which must have originally 
irested on the other ; as is here the case with the red 
strata, certainly formed on those of marble* 

796. The loose soil of the surface of these hills, 
covered with turf, renders it impossible to perceive, 
either the point where the stony strata change, or the 
nature of their association, which appear only in the 
abrupt side fronting the sea. In order to observe 
this section, we descended from the ridge of hills 
consisting of the red strata, on those of the marble^ 
end advanced some way on a low promontory form- 
ing the southern side of anotlier recess of the cliffy 
called Hoddicomb co^e, the aspect of which is truly 
astonishing. Here, within a certain extent, the 
marble strata are seen to issue from beneath the red 
strata oiih^ large hill, and to form in its front several 

mounti 
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taoiints of iiTcgular figures, descending down to &e 
shore, where there is a house for the worl(inen who 
belong to the quarries. This cove^ formed in the 
bay like the preceding at the epoch of the vast subsi* 
dence which produced the present bed of the sea, is 
a part where that subsidence was less complete, but 
extended farther into the mass of the strata then be- 
come the bordei' of the continent ; so that the red 
jftratay falling forward under the water, discovered 
those of the marbky which had lain beneath them in 
the high ridge of hills formed, like all the other sinuo^ 
sities of the surface, by anterior revolutions on the 
bed of the ancient sea. The differences of the strata 
at the same level, common in this country, will sue* 
cessively shew that the catastrophes which produced 
ihejorm of the surface of our continents* must all be 
referred to a period prior to their birth. 

797. The strata of Ae marble here, like thos^ in 
Chtidleigh rockj differ in colour from each other; 
so that several species of fine marble are taken out of 
these quarries, besides a black kind with white veins, 
whicli is the most common ; but it will be seen fuither 
that, within the extent of the bay only, from hence 
to tlie southward, there are very different calcareous 
strata at the jsame level. One of the great beauties 
of Hoddicomb ewe results from the different inclina^ 
tions of the sides of the mounts composed of the red 
strata ': these mounts are as little subject to erosion 
as those of JVatcomb cove^ being also covered with 
^ass ; but some of their sides are formed by the 
^ planes 
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fUmes of the strata, the slope of which is so rapid, 
that the grass growing there consists of slender blades, 
very thinly spread ; thus in the parts immediately 
opposite to view, the red soil, whence these blades 
spring, is seen betwixt tliem, while it gradually 
vanishes on both sides, as well as in the parts above 
jor below the eye, where the surface appears quite 
green : so that all these mounts look exactly as if there 
were thrown over them a shot silk, of Which the warp- 
^as vedy and the woof green. 

798. Having reascended to the higher part of this 
beautiful amphitlieatre, and continuing our road to 
the south, we crossed the other ridge of the high 
hills composed of strata of, red pudding-stone^ and 
came down to a beautiful combe, extending a great 
way into the land, and adorned with abundance of 
trees, and hedge-rows in all directions, dividing the 
fields aronnd a village. As we ascended the oppo- 
site side of this combe^ we found the strata change j 
the red strata and the marble here giving place to 
those of a greyish lime-stone, more regular than the 
preceding 4'elatively to each other, but all fracturedj^^ 
and in very great disorder. From this point, the 
bay turns as far as to the cape called Hopes nose^ 
lyhich terminates it on the south, and belongs to the 
promontory dividing it from Torbay. In the inter- 
mediate part tbe^^e lies another recess, called Anstis 
eoroe ; this I saw only from a distance ; as after hav- 
ing passed the comb^ above mentioned, we wentstiait 
towards Torquay 

799. As 
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799. As we crossed the promontory separating 
the two bays, I could have fancied. myself on certain 
summits of the Jura^ where the lime-stone str^ata^ 
dipping internally,' shew at the surface their sections, 
rising in separate masses above the grass. This v» 
exactly the case here ; the surface of the hill being 
studded with rocks, which are the points of the lime- 
stone strata whereof its mass is composed ; so that, if 
the upper part of one of those summits of the Jura 
towards a valley could be taken off, to the depth of 
five or six hundred feet, and set down by the sea- 
side, it would form a very accurate representation of 
this promontory. There is, as I was told, a succes- 
sion of caverns within this mass, resembling those of 
the Mendip kills, which I shall hereafter describe : 
thcf caverns here have the name of Kent's cave : the 
Jnra contains many of the same kind. And a still 
^ther mark of the astonishing disorder into which 
Hie strata have be^i thrown in their catastrophes is,' 
that, on the other side of this ridge of hills, the 
sehisti begin to appear, and continue towards the 
west; where, between their ridges, those of lime^ 
stem intervene, in the same manner as they do here 
between the hills of the red strata. 

800. Torquay y at which we arrived at half past 
three, is a place of the greatest natural* beauty : at 
that time, it was a very busy scene, everything being 
in preparation for adding to its extent. This is one 
of the most favourable situations for enjoying in 
winter the mild climate of this southeri\ coast ; for 

the 
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the village, lying in a deep cove on the northern side 
cf Torbay^ is open to the south, and is, at the same 
time, protected from the north and north-east winds^ 
by|the high hills encompassing it. These hiils'descend 
in successive terraces, covered with grass and trees, 
on which some new houses were already erected. I 
saw men at work also in widening the quay, wheie 
more houses were to be built ; and a large pier had 
been formed to secure it against the waves : rougii 
marble is used here for all these purposes. The new 
port is capable of receiving vessels of two hundred 
tons. 

801. Mr. Short and Mr. Oxnam, being obliged 
to return in th^ evening to Teignmouth, had depend-* 
ed on finding at Torquay some gentleman of their 
acquaintance, to whom they could ^transfer the office 
of directing me in the ensuing part of my journey; 
and very fortunately for me, they met there with 
another clergyman, Mr, Kitson of Ashburton, who 
was not only for the present time, but afterwards, of 
the utmost assistance to me. This very evenings 
after my former friends had left me, he walked with 
me, over the heights, to the end of the promontory 
which separates the two bays, and commands a view 
of both. On the si4e towards Babicamb bay, I saw 
the coast to the northward as far as Exmouth ; and 
I could distinguish by their forms and colours all the 
cliflfs that I have lately described. We looked down 
on the singular cape of Hopes nose, in front of which 
two large ro6ks rise in the sea ; these also are called 

JSIhag 
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Shag raehsy because the birds of that name retire to 
^enOy and build their nests there. Tte sea is deep 
enough between these rocks to admit of the passage 
M vessels, I described masses of the same kind in 
Watamib ewe belonging to Babicomb bay ; but the 
latter have remained connected with the coast; 
-whereas those of Hope's nose are in the bed of the 
sea itself, above the level of the rest of the sunken 
siraia. 

803. In the elevated spot where /we stood, the 
strata have undergone a great fracture, which extends 
towards Babicomb bay, and is sufficiently widened on 
^the side n^xt the open ^ea, to have large' ash-trees 
.growing in the cleft. _ Ttie marble of this part of thfe 
hill isbtla^k with white veins, which :ar6 crevices in it 
filled up with spar: its mass is sbattsered to such a 
•degrei9>; that the strata are scarcely discernible; and 
as I jwas. trying to discover them in one of the 
quarries^ the workmen tpldme that they distingubhed 
.the divisions^ by the feeiUty with which blocks be- 
i<Hlging to one stlratuna wiere removed ftom that 
•below i^ both retainingiai smooth surface whene sepa- 
grated ; bat th^^ tb<ey. found these lines in various direc- 
tions iridiffeirent' parts of' the: hills* The crevices 
'filUqd witli spar w^re.anlsecedeDt to the great cataa- 
troph<5 that formed tbe,beld:Qf the sea; those produced 
at that epoch, sojae of them very wide, have beaa 
liUled -with red. clay, which, to a certain depth, has 
CQOWiuni^satedlts.colour to the spar df the ancient 
•crevices adjacent tx> the sides of these^ater fissures. 
. ^ . On 
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On returning from this walk, I told Mr. Kttson that 

it was my intention to go round Torbay in my way to 
Dartmouth ; and for tliis purpose he had the kindr 
ness to offer me his one-horse chaise, with his ser- 
vant ; I accepted it with great thankfulness ; aiid I 
was under still greater obligations to him in the 
journey which I made the following year* 

Oct. 4th. I set out at nine in the morning, and at 
first pursued a road cut along the interior slope of 
the hill composed of marble strata, which embraces 
the cove wherein Torquay is situated. The upper 
part of this hill, as will appear in, the sequel to b^ 
tha case with others still higher, is covered to some 
depth with a sandj certainly not the detritus of th/e 
marble i this upper part is called the /Farrw, be- 
cause abundance of rabbits burrow in the.sandt. 
Hence we descended into a spacious combe^ wherein 
Tor Abbey is situated. This combe opens on a wide 
strand, which extends a considerably way when the 
tide is out, as it was when I passed. It appears that 
the lower part^ of this combe was a,t first occupied 
by the sea; and that being filled up by a soil covered 
with peat, this soil has slipped forward beneath the 
level of the, water ; a phenonjengn of which I shall 
give a more, precise example in Sonfersetshire. The 
servant having told me,, that when this soil, now left 
ui^covered by. the retreat of the tide, had been beaten * 
by large waves, trees, roots, and branches, were often 
found in it, I advanced , upon it, and actually saw 
branches aijid roots af^pea^ ing ^re and there abovQ 

the 
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fte surface ; but I could not pull them out, probably 
because they belonged to whole trees buried in that 
sand, which contained some lumps of peat. 

803. All the borders of the inner part of the bay 
have been raised by the sand, and a gravel composed 
of fragments oi schistus has been impelled by the 
waves against the foot of the cliffs : this beach, which 
passes also before the entrance of the combes, (inclu- 
ding that of Tor Abbey ^ serves as a dike to secure 
their meadows. The cliffs bordering this most re* 
mote part of the bay are the extremities of several 
ridges of small hills consisting oiredstrataj separa- 
ting the combes. The red fronts of these cliffs form 
a very agreeable contrast wkh the fine verdure which 
cloaths the ridges and their intervals. One of the 
low hills ends in a cape, called Livermead point ; this 
is encompassed with meadows; and neither roots, 
branches, nor peat, are seen in the strand formed by 
the waves before its extremity ; it being only in front 
of the combes that these can have been brought by 
the sliding of the soil. We crossed the upper part 
of this hill, whence we descended to a cove between 
two capes ; of these the first is called Paington heady 
from the name of a village lying in the interval be- 
tween it and the following, which is called Godering-- 
ton head. In this space meet two conibeSy separated 
by an eminence in the form of a sugar-loaf. The 
part below their junction appears to. have been like- 
wise occupied by the sea, and is covered with hori- 
xontai meadows; ttese are {?totectcd by a beack 
V raised 
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Tfetised by the wave3 in their front, and the strsrhd , 
itself is of suf&cient extent to be marked in the maps , 
by the name of Paington sands^ The rivulets which 
issue from these cwnbes are so inconsiderable^ that 
they lose themselves in the gravel. 

804. Here the strata change at th6 Same level ; as 
the cape called GodefHngton head belongs to a ridge 
of hills composed of limestone strata^ which is seeii 
advancing from a distance, and extends, with some 
interruptions, along all this side of the-bay^ Aftet 
having crossed this ridge, I descended into a largtt 
combe terminating at Churston Ferrers^ still witliitt 
Torbay. It cannot be by the waters that this Combt 
has been excavaied ; for not only did 1 see none 
flowing in it, but, from the difference of the strata 
composing its opposite sides, it is evident that their 
catastrophes must have been the cause of its forma* 
tion. At this point begins that strange interinixtur^ 
of the hills of Umo-stone and schistus^ which will bo 
seen to extend to % great distance, t had descended 
into this combe from the ridge of lime-stone hills just 
described ; and in ascending the opposite side, which 
is much higher, I found myself on the schisti. When 
I had here reached the most elevated point, I had a 
very fine view oiTorbay and the hills encompassing 
it ; and in looking down on this prospect, I perceived 
a new symptom of the disbcation uddefgoQe by tho 
strata in their catastrophes, which again shews how 
little necessary it is to have recourse to runnmg 
waters, iot the purpose of explainiiig the deepest 

X ^inuositifli^ 



sinuosities in thef surface of the^ continents. The 
ridges of hills composed of red strata^ terminating at 
the head of the bay, which are so difibrcnt from those 
on its two sides, and divide simple combesy where 
rivulets alone are formed, and where the bottom is 
occupied by meadows, do themselves consist of se- 
parate mounts; a circumstance which cannot, in 
any ima^nable way, have' been produced by the 
waters. * 

805. The cause of t^Vxiallies is again characterized 
by the isirrangement of the ridges of hills oi lime-stone 
and schistiiSy here immediately succeeding each otfier. 
We are now approaching the Z)^;Y, which is the 
largest of the rivers rising in Dai^tmoor, and dis- 
charges itself into the sea, in the northern part of 
Start bay. This bay ii^ separated from Torhay by 
a wide promontory, terminated by two Capes ; Berry 
heady on the side of Torhay y and Cape Forward on 
that of Start bay, Tliis promontory, however, in the 
part where I crossed it, that is to say, from Goder- 
ington by the side of Torbay^ to Gampton on the 
left bank of the Darty is much narrower than it is 
towards the sea. Nov^ the ridge of time-stoney which 
forms Berry heady passes obliquely across this pro- 
montory, as it likewise does across the valley of the 
Daj^ty at a point where the latter is very wide ; so that 
all the southern part of the promontory, from Gamp- 
ton to Cape' Forzvardy is of schist us. It is thus that 
the ridges oi schist ics artd of time-stone continue to be 
intermixed at the same level throughout a great ex- 
9 tent 
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tent.of qquiitry^ wLich Lsbaill describe in the course 
pi the present journey ; but in that of the year after, 
\yhen.I followed the Dart to its rise in Dartmoor^ it 
will be se^n that in the parts where the subsidence of 
the strata was not succeeded by such great angular 
motions of the divided masses, the strata of the lime^ 
Btone, rest on those of the^e^Ai^^i, as having beea pos- 
terior to them in their formation. 

806. When I had adranced far enough towards 
the southern . part of this promontory, I had a very 
extensive view of a narrow ^ulph, which the Dart 
enters eleven miles above Dartmouth^ where it 
arrives at the level of the sea, it being to this point 
that the tides ascend. On both sides are seen seve- 
ral combes^ some of them descenditig to the level of 
Jthis narrpiv and winding gulph, and others terminat- 
ing at various heights above that level. By one of 
those of the former kind, I went down to Kingsweary 
B village situated on the left bank of the gulph, in its 
^widest part near the sea, and opposite to the town of 
^artfnouth. This combe is very broad above, where 
it is encompassed with several eminences, in one of 
fwhich is a quarry where slates for roofs are dug. 
But'belovv this, the €<?mAe contracts gradually like a 
vast funnel, and at Ji^^>?^raY?^^^ becomes very narrow. 
All the waters arriving in this space, and flowing 
^dw^i «e tjbe iiaifrow paift ©f the combe j fornia current 
tQo.^m^Jl to keep a mill constantly going; and when 
J. »p;$sW by, I $aw' men at work in digging a large 
ye^rMoir-,^ jbr.theipwrposse of colteciing. waterin rainy 
^ /; ' X S! seasons, 
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iea^ns, and retaitling it for times of draqgtit . ft 
cannot then be the waters which have here formed 
either the wide space above, or the contracted part 
below ; nor is there any occasion to seek an origin for 
this c&mbe ; for the strata of sch^stn^ are almost ver- 
tical on its highest side, which is that nearest the sea^ 
M'herc the summit is formed by their sections ; and 
they could not have assumed this position, but ia 
consequence of a great fracture, and the subsidence 
of one of their masses, whereby a space was pro- 
duced for the angular motion of the rest. It was ' 
one o^clock when I arrived at Kingswear^ whence 
Mr. Kitson's servant took back tlie chaise to Tor^ 
quay^ and i crossed over in a boat to Doi^tmouthn 

807. The Dart is the first of the rivers referred t^ 
by Mr. Playfeiir, p. 369, as rendering it, in his opi» 
nion, perfectly clear, that the breaches in the 7'Qcks 
on the coast, by which rivers make their way to the 
sea, have been produced by their respective streams. 
We have already seen three rivers to the eastward 
on this coast, the Sid, the Teign, and the Kv, to 
which such an operation cannot be attributed; and 
I shall shew that it is the same with the Dart, and 
with all the other rivers that he has enumerated, as 
well as with several intermediate ones. 

808. At Dartmouth, tlie Bishop had givtt me % 
recommendation to Mn Rocket,' &e clergyman of 
St. Saviour's church ; I called at his house immediate- 

y^y on mj arrival; but not finding him at bome^ I 

walked 



%ttlked out of the town, after making a few inquirie^i 
in order to take a first view of ttie part of the gulph 
ei^tending from Dartnumth towards the sea. Ha ving^ 
passed along the quay, I ascended a very steep street, 
prolonging the town up tlie idmost perpendicular 
slope of a hili, the foot of which is of some extent, 
with house? and gardens on it ; but as for the houses 
at the top of this street, it has been necessary to cut 
away and levd the rock, in grder to form the terrace 
on which tliey stand. I proceeded here as far as I 
could, without losing sight of the harbour, which, 
from this height, has only the appearance of a fine 
lake, surrounded by hills covered with trees and 
verdure. I did not see from hence the opening of 
tiie gulph to the sea, because the ridge of hills bor- 
dering the coast of 5/^ bay, and nearly closing the 
gulph, concealed from me its mouth, which is <m the 
opposite side ; nor could I, on the other hand, descry 
its prolongation inl^d^ because above Dartmouth 
ft makes a turn. I therefore beheld nothing but a 
fine basin, having on one side the town of Dart^ 
moitthy with the shipping lying before its quay or at 
anchor, and on the other side Kmgsxvear^ which, 
with its gardens on terraces rising one above another, 
forms a charming amphitheatre ; the rest of the cif* 
cumference is composed of ridges of woody hills, 
presenting a most agreeable variety of aspects. In 
this part of the gulph the water is very deep, and it 
continues so to some distance above JDartmovth ; so 
that this basin would be capable pf receiving ships 



of the line; .a.drcifmjstanfig wl^ich l^eyq I only uyi 
dicate. ., ;,:-. , ,. u : . . .,^ . 

809. Op ipy return froxn t^is wal,k, I had the plea^ 
i^ure of fmding Mr, Ilock^t;^p4^When I had explain- 
ed to bimithe e^J0c|:B of inyjQvij7aey„;ar)f:J.!tljje.l^ind of 
pbservationsijjhftt I hadia yieviy ^s.\y,eU 9n th^e river 
Dart itself, asjtt^he pl^ce;c|^lj;^,it;s^,»f(7/^^, he was 
60 good as to vjr^lji witij flo^.MJtlifi: ppeping^of , th^ 
gulph, by whi|c}i;ttiiQt)vat^r,<^fithe iZ).^/,,^viog enterr 
ed its farther f.streiijity, ipus^pg^s.pff., ^^^fjjis, for thi$ 
reason only th^Jt.^t^j? tpw^iii^a tl^e^i^aii^c pfjDa 
fnouthj as ^e haA^^.^Jfp^dj^ee/^jtli^t^he .ijijapies i of 
Teignmoiithfj McpjOf^ji^^^d J^liiiJjioiftffpi afo g^voQ tp 
places near the oj&egjfj^^^jljropjgli^,^^ ijjqii^ater^tftf 
their respectiy.e ?]i^fif^ ^pt9J^<J?^:i^%)^j?i^j^Qpbbii^g 
tides. Three .. o|hftr,,gen);leR)^. .of ^o^^^^pfhr^vfi' 

^d us in this mlkf.j'f>n^ ,<?f|.#<>ffloi?f5l»^^l^.?itA.^^^ 
^ftfterwards assistf^d.oaye in tj^^;jp[{o§jjjji|Uipn ;,9f 
journey, ., . ^jv . ^^r. i ^^^,,,V .,/'^ ^^ 

8 1 a The^p gentlemen fir^ j. ^^^: ijcje Jx). tjiq j;op of the 
hill, the slope ot which I h0.4d^Ireacjy^ in gre^.!; part 
ascended by the street above df^f^-Jb^/.-hiA^ tll^^.^W 
j:ises above those that bord^i*:.t!?^..qgj^, it copip^^^d^ 
aiyiewof the ^vJiQle exteijit oiSf^qfj^^aiff b9p|^t|i^d pP 
J;Jie south by J^lm't poiiU. Jo}\jf^^^^ !P j^Wift ^i>th^ 
bay, I descried an ot^ject wj^i^lfi j??t4 ^^f^^h^M^^ 
tention when I Jbad seen it inj^tt^ft ,^^o ^^fiiyR-^ 
piece 01 water extending ip 4jdifect\pn,parpllejjt9,jj^ 
\igoast, and represented as entered at one end by a 

small 



^niall stream, though without an issue to the sea 
This piece of water is a kind qF lake, and is called 
Slapton lee, from the village of Slapton^ which stands 
near it. I tpld; the gentlemen who were with mf 
^hat it was^-rpy intention, to go to observje this lake, 
continuing to ^olfow the bay as far as the succeeding 
-gulph called Portkmoiith ; but they dissuaded me 
from rny . pjan, bpth on accpunt of the bad roadp 
along the bay, and of the difficulty which I mighl; 
find* in crossing that gulph, no ferr^- boat being kept 
^'hqre; thev told me likewise^ that 1. should find morp 
interesting, objects to observe, if I wept round by 
jrir?/?^*^'^^?^;,^^^' and as tbey ^t tbj? paine tim^ ex 
tlamed.tQ.m^ all that 1 wjslied to know respecting 
the particular pbject which I had in view, I shall her^ 
'describe it according to the inforqmtion that t re- 
ceived from them. 



: .' ^ 



* ,811.. Slapton lee occupies the lower part of -a 
fo?7ibe, which ^t first formed a recess in the bay ; bii 
jtbe sea.^*i3efore .it being shallow, the waves brought 
^p the gravel from the bottom along the coast, and 
|he beach thi;i^ produced , passed at length quite 
g^C.ross this recess, which it closed : since thep, the 
jresh zva(er proceeding from the combe ha^ almost 
entirely displaced the salt wat^r within this ? pace ; 
because the ifprmer^ arriving there freely, and passing 
through the gravel of );he beach, repels, the small 
qi\9,ntity of the sea water which - filtratea intp it ; an 
pperation oif which this same coast will affb,rd me 
other examples. In seasons of long pins or sui^ldeu 
;" thaws. 
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ih%w$j the fresh wafer ^ coming down into this lake 
in great abundancei rises to the level of the beach^ 
and cuts through it at some point u^here it runs off; 
but when these floods cease, the bank is soon re« 
paired by the waves, Slapton fce, M-hich is about 
two miies in length, and a quarter of a mile in its 
greatest breadth, is a little bracjcish, on account o( 
its CQtQipunications with the sea-water, fis well 
t.irough the gravel in common seasons, ks when 
there is any opening in the be^ch ; however it con^ 
tains fresh water fish, carp, tench, and pJke, Th^ 
sediments of the land- waters are tending tQ fill up 
this basin, and wher^vef the bottom is sn^cjently 
raised, r^eds are beginning tOsgrow ; which is always 
the prelude to a soil conveitible, in the course of tim^i 
into^meadpw lancjt 

812. The high hiU, whence wc h^d this view of 
Start baVy descends on its opposite sides towards 
two vales, oqe of which terminates in the gulph above 
Dartmouth^ and the other follows the inner side of 
the lower hills near the sea, that cpntract the entrance 
of the gulph. The low'er parts of these vaksj or 
very wide combes, were originally creeit^ in th^gulpk^ 
which tlie sediments deppslted by the tides have 
tended from the beginning (o fill up ; meadows being 
now formed on those deposits, W-e descended into 
the vale nearest the sea, and pi^ss^d through the vil« 
lage called Lililt Dartmouth ; whence we ascended 
fhe hills skirting the coast, from which we saw that 
the very wide ^trand bordering the whole bay had 
' F^gell^ 
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repelled the sea to a considerable distance* W^ 
proceeded along the brow of these hills to the extre* 
mity of the cape contracting the entrance of tha 
gulph, where the water is veiy deep : we then went 
round the cape, passing above St. Petrock's castle^ 
which defends the entrance of the gulph ; and con- 
tinuing to follow the brow of the hill by the side of the 
gulph, we came down into the meadows of the filled 
up creek on this side where we crossed, on a bridge, 
the channel of a rivulet which in rainy seasons issues 
from the combe, but was then dry. 

813. AH the creeks of thb long (Bstuary from 
Dartmouth to Topness^ being likewise the extremi- 
ties of vales or of combeSj have the same tendency 
to be JiUed up, by the sediments of the land-waters, 
and the deposites of the tides ; a fact of which these 
gentlemen showed me a second example in the town 
of Dartmouth itself. This is a creek retaining the 
name of the Mill-pond, becaui^ a tide-mill formerly 
stood there, of the kind ali-eady Explained ; but that 
establishment has been abandoned, since the con« 
structipn of a large pier, called New ground, which 
has produced a secure port ; and the AJillpond is 
now converted into a dock ; the tides still enter i^ 
but I saw it dry at low water. Farther on in the 
gulph, but at no great distance above Dartmouth^ 
the extremity of the other combe already mentioned 
is also in great part filled up, as is indicated by the 
pame of Combe Mud, given to it because, at low 
water, its entrance consists entirely of mud : how* 

©vcp 



tntx tlie waves have raised, a bei^cl^ be&rf k, and ;i 
^dock has been made in it witiiin tbese few years> 
by means of anothqr pier to keep off the waves 
coming in from the sea. 

814. I had already. an intention of gping op this 
large aestuary as far as Totne^\ in ord^r to observe 
the, hills of lime-stone intermixed ,wit)i those of 
nckistus; being persuaded that the ridge, of the 
fornxer, which begins at Tprbay, must necessarily l^ 
intersected by the gulph : but these $rst observa- 
tions on the filling up of the creeks within it had 
now given me an additior^aj motive for wishing to see 
the upper part of it; and -on. mentioning my plaji to 
Mn Rocket, he wa^ sokind a? to offer to accom- 
pany me the next ^day iq this little voyage; fqr 
n^'hich he accordingly bespoke a boat, with a sail 
and, twQ rowers. . ^ .\ . ,. 

Oct. 5tK We set out .frQmI)artmota)ifiitnoony 

J with the ascending. ^ ticl^, . 1 ii ; fihe weather, . sych as 

we fortunately had; iti^ e.xtreaiejy^pleajsant ^o s^il in 

this gulph, on . aiccount of the ^ continual * changes 

pf prospect prQd^ced by,.its findings between 

liiQ rida^es of bills coming rdpwn to it> ^nd the combes 

^a?ucces5Jvely passed, in which, villages. are ^ si t^ate(J» 

,Vegetatio^ jj^^ very rich .over all these jv^ and 

• comes every \yher<e dowq tjo th^ high- water niark; 

]^otha|; it is.oplj m. tb^ space^bptween'that line an4 

!,t^ actual leve^ gf ^t|:ie*.w^ter, that the .^c///!yi'/ can be 

' * . seea 
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.seen uucovq^ed ; and this zone was th^n of sufBcient 
breadth to ^how the state of the strata in the hills. 

8 1 5. This long gulph having great inflections, and itt 
jides being intersected with coiribes, as we sailed along 
^y the above mej^tioned zonCj. we;saw the strata ap- 
pear in it under the greatest variety of aspects : they 
^re,. in general, very much inclined ; but in different 
hill§ .they change, both* in degree of inclination, and 
in direction; so that there are parts in which, they 
present their planes towards the gulph ; others where 
they slope backwards; but in. most places they de- 
scend laterally. All these are evident signs of the 
catastrophes wj^ich the strata h^ve undergone. ^ 

816. The lower parts of most of the combes yvere^ 
fiX the birth, of the continents^ occupied by tbQ sea, 
leaving been leff, belo^^ its level; but the sediments 
of the tidesy and of, .th? land waters arriving there, 

^ave been tending ever since to fill them up ; . and on 
these new grouuds, meadows are formed, as horizon- 
tal a^s the .water of which they have taken the place. 
In^Mjiia of the narrow parts of the gulph, the salient 
^^njjles on x)ne ^ide correspond with the retreating 
angles, on the q|he,r ;, but- here is also found the con- 
firmatipn of. a, {-j^wark of JVJ. dc Sauss'ure with re- 
spec^ ^Q this phenomenorj. The idea of Boukguet, 
i^jdopte^by lijJi;TON and other geologists, that moun^ 
,fcd/is^\\^^ been, formed bcneaUitiie waters of the sea 
jaLoijg ^itscurrent^^ wa^ founded on a pretended re- 
.gular, corrQspoudence^ between iho- salie?2t and re 
t^. . , ;. * treating 
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treating angles in valties ; and thb ideit was con^ 
^ aidered as very important, at the time when Bour- 
guet published his system. But M. de Saussurc 
shewed, by his observations in the course of hk 
travels, tha^t the above is very for from being a 
general phenomenon; that vallies are frequently 
contracted by opposite salient angles, and then be- 
come wider by the retreat of the mountains on both 
their sides ; and of this fact, which was no less con- 
trary to the system that vallies have been excavated 
by running waters, than to that of M. Bourgue^ 
examples will presently appear in the gulph of Dart- 
mouth ; it being merely an original valley, the bot- 
tom of which happened, at the birth of the continent, 
to be below the level of the sea. 

817. After we had sailed for some time, following 
tlie windings of the gulph, we entered a large space, 
where the hills become lower at the same time on 
both sides ; and this part, as Mr. Rocket told me, is 
vei'y dangprous for boats and barges in stormy wea- 
ther ; because, if ttiere be a side-wind, these open- 
ings of the hills give it a free passage. It is here 
that the great subsidence of all the strata has occa- 
sined an interruption in the ridge of lime-stone hills 
terminating towards the sea at Berry head, and fol- 
lowing an oblique direction, relatively to that of the 
gulph ; so that, our course leading us into a large 
cove on the left bank, we saw quarries in the sectiott 
of the lime-^tone strata, though on both sides of the 
latter the i^chisti appeai% It will be seen, in my next 

jpuroey^ 
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journey, that, the section of this calcareous rJd^ a jckSn 
shews itself higher Up, on the opposite side of the 
gulph ; but we had not at present an opportunity 
of observing it. As for any correspondence betweea 
the sides inunediately fronting each other, after bar* 
ing crossed the wide space just mentioned^ wo 
came into ^ part much contracted by the extremity 
of the lime-stone ridge on the left bank, and a promon« 
tory advancing into the gulph from the right banl^ 
which is composed of schistic and is very remarkablo 
in other respects ; there being across^ its breadth st 
frleft deep enough to form a vale, containing the vil«- 
lage of DUtisham^ which is entirely bidden frovi thd 
gulph : we saw its steeple in tl)is cleft, as we ap* 
proached the promontory, and it appeared aga» 
when we reached the opposite side. How could anj^ 
running waters have excavated this valt across as 
«mhience? 

SI 8. As we approached Totness^ we began to findf 
shoals ; it being mostly in thb remote part of the 
gulph that the I>izr^ and its branches deposite tixt 
materials which they wash from the land in their 
inundations. We arrived here some time before tt 
was high water, when these alluvial grounds being 
atill uncovered, we saw a great extent of them ; they 
were overspread with grass in the parts which were 
most remote, and consequently most elevated. W^ 
landed at Totness quay, and thence went up to the 
town. Here the sides of the gulph are brotight so 
neat* to each other by opposite promontoriesi sloping 

dowa 
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dbwn to the water, that a bridge is built across k t 
the principal part of the town is situated on the slope 
of the promcmtory on the right bank, and another 
part called Bridgetown, rises on the slope of the op- 
posiite pronaontory.. 

819. A more beautiful prospect could not easily 
I>e found than that which is seoii from the middle 
pf the jbridg^ of the country whence the Dmf ar- 
rives here.. From this point, the hills, receding oa 
Jboth sides,, embrace a large sp)ace of meadow 
land with the river winding through it towards 
which the hills, branching into several ridges, partly 
cultivated, and partly covered with wood, descend 
in a gentle declivity, the most remote of these hills 
belottgittg to Dartmoor^ The tides ascend much 
higher than Totness ; so that all the space withia 
their reach above the bridge originally constituted a 
part of the gulph^ though now occupied by these 
meadows, formed on the sediments of the tides of 
the Darty and of all the brooks which descend frota 
the surrounding comfbes ; these sediments are still 
deposited below the bridge, and whenever they rise 
above the lewl of the greatest inundations, new mear 
dows are .formed oq their soiU 

* .' , • ' ' • ■ . . • 

820, In order. tp obtain, at Topne^Sy a fell for 
mills, it has been mcessary to bring the water from a 
jr0pipte|.part of Ibei river, by a canal cut along the 
foot of the hiUs dn the rtghfe bank* At the time when 
XwaiStbere^ the streaw itself, ^ confined .witliin its 

commoa 
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et>mmon* cHtinnel, was of vdry incwisiderable size/ 
its tdurse not beinrg yet stopped by the tide ; there 
were even, below the bridge, some boats not yet 
afloat. Bot as, besides the Dart^ there are many 
brooks which issue from lateral .combes^ Hm 
whole basin is overflowed, when^ after a great deal of 
snow has fallen on Dartmoor and tlie lower hilte, a 
thaw comes on ^vith much rain ; and tlic water then 
rises to> a great height near the bridge.. In the 
course of the winter which followed this vetry autumn, 
Mr. Rocket wrote aae word that the water had risen 
$0 considerably as to occasion, during a whole day, 
great apprehensions for the safety of the bridge* 
This effect is occasioned by the smallness of the 
distance between the two promontories of Totmss^ 
mnd by ^tbe piles of the bridge, which render the 
passage still narrower; -eo that the water^ not run* 
nihg off fast enough, rises throughout the whole extent 
of the basin, filling the lower parts of all the combes ; 
lind the top of the bridge^ as well as its piles, sustain* 
ing thepressm-e of this current, there is reason taap^ 
prehend that it may, in stich a case, be brofken down: 
howerer^ wl'jen the water is at this height, its stream, 
divided by the piles, rushes through the arches in a 
long cascjide, and i» quickly reduced in the gulph 
to the level of the tides. 

S2 1 . The promontory of the right bank is cut across 
in its upper peirt like that of Dlttkham, but in a ma* 
ner still more rem^rkablfe. We ascended it vi itWii 
the towti^to the point where t^ IdttdP e&teiids -iito 
^ the 
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Ae upper part of a co;;i^e descending on the southern 
side of the promontory. Thence we went down the 
slope of another combe following the northern side 
of the promontory ; and towards tlie upper part of 
this last combe^ is a mounts absolutely insulated^ on 
which stands an ancient castle, commanding this part 
of the town. We ascended to the top of the castle, 
and between the battlements that surround i^ we 
liad a prospect of the whole circumiacent country, 
exhibiting the most manifest signs of the extraordi- 
nary catastrophes here undergone bgr the strata; 
one effect of which in this spot is vety remarkable. 
At some distance from the castle, towards the north, 
there is a hill adjoining to this promontory, where- 
in is a quarry of the slate used for roofs ; and on the 
same sideof the c^posite promontory is another quarry 
on the section of. the lime stone strata. 

S2f • We reimbarked at Totness, with the descend* 
ing tide, at half past four, and reached Dartmouth at 
hsAi past six* I accompanied Mr. Rocket to his 
house, where he had invited Mr. Ne^vman to meet 
me : on hearing that it was my intention to observe 
the mouths of all the rivers between Dartmouth and 
Plymouth^ Mr. Rocket was so good as to ^ve me 
some letters of recommendation for that road, and 
Mr. Newman favoured me with one which I found 
of particular use at the part of the coast whither I 
proceeded from Kingsbridgey namely, Salcomb, situ- 
ated on the western side of thegulph oi Portlemoutky 
at the foot of a ridge of high hills bordering the 
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coast between that gulph and Bigbury hay^ the cape 
of which, on the Salcomb side, is called the Bolt-heady 
and that on the side ue%t Bigbmy bay^ the Bolt taiL 
But before I relate the sequel of ilny journey^ I must 
stop for a raoment, to compare the phenomena already 
described, with the idea formed by Mr* Playfair 
respecting the courses of rivers to the sea, whereof he 
gives the Dart as his first example ; namely, that 
they have hollowed out the vaUies through which they 
flow to the coast, and cut for themselves -the open^ 
ing^ by which they discharge their waters into the sea. 

823. It may have been understood already, by the 
above description of the large basin wherein are col- 
lected the watery forming the Darty before thai rivqr 
reaches Totness^ that a great subsidence of the strata 
has here taken place ; but this will appear still more 
clearly in the account of my next journey, in. which 
_I passed through this space in my way to Dartmoor*; 
because! shall there point out the changes of situa- 
tion produced in the different kinds of strata by the 
angular motions of the divided mass€fs during their 
subsidence. But at Totness we find a dejile at the 
issue of this basin; and oi defiles Mr. Playfair says, 
(p. 105,) that nothing is to be seen in them " but the 
*' gradual working of a stream, that once flowed as 
^\ high as the top of the ridge which it now so deeply . 
. ^^ intersects, and has cut its course through the rock, 
" in the same way, and almost with the same instru- 
^^ ment, by which the lapidary divides a block of 
" marble or of granite/' This operation ought to 
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be proved by the similarity of the strata on the op- 
posite sides of these clefts ; and such a proof is sup- 
posed by Mr. Playfair to exist ; for he says, (p. 1 04,) , 
that it is in defiles " that the identity of the strata on 
*^ both sides is most easily recognized, and remarked 
" at the same time with the greatest wonder." This, 
indeed, would everywhere be found, were the opera- 
tion real ; and besides, we should see, not merely by 
the identity of the strata themselves, but by that of 
their inclination and direction^ that they had been 
mechanically cut, and not broken. But thi^ is very 
rarely the case ; and the idea can have no foundation, 
if there are even very numerous instances to the con- 
trary ; now one of these instances has been given in 
the dejile at TotnesSy where the strata on one side are 
oischistus, and on the othev^ of limestone. 

824. Again, had the same instrument, as Mr. 
Playfair supposes, continued its operation from Tot- 
ness to the sea, it could only have cut ?l valley of a 
breadth nearly equal, throughout the whole of its 
length, to the dejile above : whereas here we have seen 
wide spaces, followed by contractions ; and at the 
same time the situation of the strata on the opposite 
sides shews that this whole valley, which happened, 
at the birth of the continents, to be below the level 
of the present sea, had been the effect of anterior 
catastrophes. With respect to that opening in the 
rocky hills bordering the coast, which gives to the 
neighbouring town the name of Dartmouthyi and af- 
fords a passage to the waters discharged into tlie 

gulph 
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*gulph by the river eleven miles above, this is one of 
the places where it is also supposed hy Mr. Playfair 
(p. 369,) that rivers formerly " ran upfcin a level as 
" high as the highest of the cliflfs on the sea-ahore,"^ 
On this same level, indeed, the Dart ought to have 
flowed all the way from Totness to Dartmouth ; for 
it should have cut its bed in the same manner along 
this whole extent, till it had sunk it to the level of the 
sea* Now here we have another criterion, furnished 
by Mr. Playfair himself; who, being sensible that 
rivers cannot excavate below the level of the point 
at which their waters pass off, says, (p. 102,) in speak- 
ing of the junction of their brancheii with the prin- 
cipal streams, (and the case must be exactly the 
same with respect to the discharge of the streams 
into the sea,) that they have " such a nicea^W/- 
" ment of their dedivitksy that none of them" arrive 
at this point, " either on too high or too low a level/*^ 
,How then could iha Darty after having produced 
so determined a declivity down to the level of the 
sea, towards which the breach made in the coaat 
would have given it a free course, have laterally ex- 
cavated the great basb of Dartmouth, within the 
ridge of hills bordering the sea shore ? How could it 
have sunk this basin to a great depth bek/w the level 
of the sea? while in this part of the gulph it flows 
with a current scarcely perceptible. Impossibilities 
here present themselves on all sides ; and Mr. Play- 
fair's observations must have been very superficial, 
since they have led him to form such an idea of the 
operations of the Dart^ when he might have remarked 
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that the Sediments of the stream itself, and those df 
the tides, have, on the contrary, tended to fill up all 
these original cavities. This is what I have already 
very frequently shewn, and it will again appear with 
respect to all the rivers farther westward. 

OcL 6th, I set out in a chaise from Dartmouth^ at 
eight in the morning for Kingsbridgey twelve miles 
distant. The road out of the town led me towards 
the combe the bottom of which, as I have already 
said, is ca\\ed Combe Mtid ; then, ascending onie of 
its sides, I came to a spot of a nature frequent among 
mountains and hills, and clearly manifesting that their 
intervals have not been excavated by running waters ; 
I mean one of those elevated points, whence a vale 
descends in two contrary directions, or, as I may 
rather say, where meet ihe upper parts of two oppo- 
site combes; and where, consequently, no stream can 
ever have "passed. The first of the vales of this kind 
to which I came has one of its slopes turned towards 
the upper part of the gulph of Dartmouth^ where it 
terminates in a large creek ; the other slope intersects 
the hills On the coast, and terminates in Start bay. 
As I proceeded in my way towards Kingsbrufge, I 
crossed, among lower hills, several of these vales with 
opposite slopes, one being always directed towards 
the gulph of Dartmouth, and the other towards 
Start bay: afterwards I came into a large combe, 
which extends a considerable way inland, and in the 
upper part of which the village of Blackauton is 
situated^ 

825. I was 
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825. I was now beyond the combes inclined to- 
wards the gulph of Dartmouth ; from this point, I 
found them all directed towards the next gulph to 
the westward, which divides the wide promontory 
between Start bay and Bigbury bay^ and has at its 
entrance Portlemouth to the east, and Salcomb to 
the west, I then crossed several other combes, the 
village of Buckland tous-saints being at the head of 
one of them ; but they are all united at the bottom 
in a very low space, at the opening of which, towards 
the head of the gulph, is the small town of Kings'- 
bridge. This place takes its name from a bridge, 
six miles distant from the sea, built in a part where 
the hills, below these united combeij approach each 
other : when I crossed it, a small brook only was 
flowing under it ; and the tide being out, the space 
below it was full of mud, in which were lying here 
and there some boats and barges, waiting till the tide 
should rise to float them. 

126. At Kingsbridge I bad a recommendation 
from Mr. Rocket to Mr. R. Ilbeet Pridilaux, 
who gave me all the information which I desired. . 
From him I learnt, that vessels of fifty tons still 
come up with the tide to Kingsbridge^ but that, if. 
the winds are not favourable, the water is in some 
parts so shallow, that they are aground during several 
successive ebbs ; and that the gulph is every year 
more and more filled up ; no river enters it ; the 
largest stream is that at Kingsbridge^ which is formed 
by the rivulets proceeding, from the seveml combes 
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united above the town, and yet has no other name 
than the Brook: Other rivulets issue from various 
combes termirratinfi; around the gulph. It is by the 
sediments oi ihe^Q little streams, when they overflow, 
that this original cavity is so far filled up ; those sedi- 
ments being retained here by the tides, which bring 
iip the sea-sand in addition to them The lower 
parts of most of these combes at first formed creeks 
in the gulph, having been, at the birt^i of the conti- 
nents, below the level of the sea ; but the tides have 
tended to fill them up, as I shall presently shew. 

827. Being anxious to arrive early at Salcomb^ I 
«et out from Kingsbridge at noon, following the 
gulph on the western side, by a road alternately 
ascending and descending, as it crosses the combes 
iVhich intersect it. The tide being still at ebb, the 
lower parts of almost all the combes, and the borders 
of the gulph, were dry, as I saw from every hill. In 
particular, I remarked a large creek belpw Charhton^ 
on the eastern bank, which was already very green ; 
and I am informed that, since I was there, forty 
acres in this creek have been enclosed, and converted 
into good meadows, by Lord Boringdon, who ha^ 
executed a much greater woi^k of the same kind in the 
gulph of Plymouth J of which I shall speak in a future 
journey, 

828. I arrived at Salcomb at half past one, and 
went immediately to present Mr. Newman's letter to 
Mr. Valentine, a custom-house officer at this 
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place, to whom it was addressed, and who shewed mucb 
disposition to oblige me. I first asked him for what 
reason the town on the opposite side of the gulph was 
called Portlemouthy since no river of a con'espon- 
dent name entered the gulph ; he said that it was 
only a village, and was probably thus named, as 
being the place nearest to the entrance of the gulph, 
its port having formerly been more considerable than 
at present. Having then told him that it was my 
intention to follow the top of the cliffs extending 
along the coast as far as Bigbury hay^ that is to say, 
from the Bolt-head to the Bolt -tail; he replied, that 
I could do this only on foot, and that I should find 
such a walk extremely fatiguing ; however, when he 
saw thai I had determined to undertake it, he pro- 
vided me with a very good guide, perfectly acquaint- 
ed with the coast, and we set out together at two 
o'clock. 

829- We went first towards the Bolt-head, it being 
on the Salconib side ; and in our way thither we 
crossed, pear their upper extremities, two large 
combes, the lower parts of which originally formed 
creeks towards the entrance of the gulph on this side, 
but are now filled up, with sea-sand, and converted 
into meadows; and being n«ar the open sea, the 
waves, as we have already seen to be the case in 
many other places, have at last raised a beach in 
front of these meadows, and thus secured them 
against future attacks. The rivulets, which are 
formed by tlie springs oozing out on the sides of the 
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Ixmibes, filtrate through this beach ; and my guide 
told me, that, when a great deal of snow has fallen 
on the liill, and is suddenly melted, these rivulets, 
being much swelled, break through the beach, which 
however, when the floods have abated, is soon repaired 
by the waves. From the hills beyond these two 
combes^ I expected to have ascended immediately to 
the Bolt-head ; but before we reached that eminence, 
we came to a deep fracture, like that which I descri- 
bed ^. 802, in the promontory between Tor bay and 
Babiconib bay ; this also descends to the level of the 
sea at the entrance of the gulph, and craggy points 
of the strata, irregularly broken, project on its 
Bides. 

830. We were obliged to go some way round, in 
order to pass the upper part of this fracture ; and 
after another inflexion, we ascended the Bolt-head^ a 
cape much higher than Praule point , which is on the 
opposite side of the entrance of the gulph. That 
circumstance is very contrary to the idea that this is 
an opening produced by a stream of water; and as,^ 
in fact, no river enters the gulph, this spot is not less 
contrary to another of Mr. Play fair's opinions, (p. 369,) 
viz : that where there is no streamy there is no breach 
in the rocks on the coasts. But besides, another ex- 
ample appears here of the difference often found be- 
tween the strata on .the opposite sides of the chan* 
nels through which waters .pass, whether inland de- 
files, ov breaches^ like this, in the rocks on the coasts, 
Ip crossing the bills oa the eastern side of the gulph, I 
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had observed nothing but very soft argiliaceous 
^chisti; whereas the high hilU extending from the 
Bolt-head to the Bolt-tail consist of an extremely 
hard micaceous schistusj containing abundance of 
quartz, as well in veins, as in masses dispersed 
through the strata, and even between them. Tliese 
strata are much inclined inwards, and present their 
very irregular sections on the summit, where they 
form a multitude of sharp rocks of various sizes 
rising above the turf, with cavities in many of their 
intervals. I said, in § 799, that similar rocks of //iwe- 
stmie, on the promontory between Bahiconib bay and 
Tor bay J gave it a resemblance to some of the summits 
of the Jura ; now the Bolt-head^ and the succeeding 
hills of the same nature, hare an equal resemblance 
to some summits of the Alps; and this proceeds from 
the same general cause, namely, the angular motions 
of the strata. Shattered masses of these schisti form 
great . projections in the front of the Bolt-head, to- 
wards the sea; and one mass, having re^iained 
higher than the rest in the great subsidence which 
produced the new bed of the latter, rises above the 
water at some distance, and forms a large rock with 
dipping strata, called the Mew-stone^ from the abun- 
dance of a kind of sea-fowl which make -their nests 
in it. 

831. Proceeding from hence along the brow of 
the rocks, as far^ as their disorder would permit, I 
saw the section of the strata which descend in a 
chaos towards the sea. Here also are several Qombcs^ 
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some of them very large, sloping downwards in the 
same direction. These cavities cannot have been 
hollowed out since the continent has existed; for 
they begin nearly from the top of an insulated ridge 
of hillsy which border the coast, and descend on the 
land side as well as towards the sea ; so that no cur- 
rent of water can ever have been formed on them. 
We were obliged to go a great way round, in order 
to pass by the upper part of one of these cwnbesy 
which had a very rapid slope; it was covered with 
turf, like all the rest of the hill^ and was studded, 
in tbe same manner, with the summits of the masses 
c^ strata dipping inwards. Beyond this combe, we 
ascended another cape, as high as the Bolt-head, and 
cut down precipitously both towards the sea and 
towards the combe, from a height of at least 500 
feet This cape, called the Goaf 9 head, agrees with 
the alpine appearance which I have ascribed to this 
£ill ; and indeed I could have fancied myself in the 
jffp^y when, on the points of these rocksy I saw 
goats, white and slender like the goats of those 
mountains; for no animal but this, which is na- 
turally disposed to climb, can browse on the 
grass springing up on the projecting parts of these 
precipices. 

' 832. From this elevated point, the hill descends 
towards the Bolt-tail, which I saw at a distance ; 
but the numerous inflections of the intervening 
groitnd would have rendered it very tedious to pro- 
ceed thither over the top of the hill, and my guide 
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told me that it was too late to attempt such a walk : 
iiowever he proposed to conduct me to a part of thie 
sea-shore, beyond the Bolt-tail, whence I should 
have a nearer view of it ; and in this plan I ac- 
quiesced. We first crossed a combe, very wide and 
deep, the lower part of which is full of pointed 
rocks rising above the fern ; but the upper part is 
cultivated, and the village of Marlborough stands ift 
it. We passed this conibe somewhat below, the vil- 
lage; and after having crossed its western side, we 
came to the point of junction of two other combes 
diverging inland, one of which, very much inter- 
spersed with rocks towards the bottom, contains the 
village of Boltbury, and the other that of Gampton^ 
whither we proceeded. These combes, when united, 
terminate at ^ certain height, on the north of the 
Bolt-tail, above Hope-cove. I could not then stop 
to examine the cove, but I returned thither the fol* 
lowing day, > 

833. From Gampton we first went up to MarU 
borough, where begins another combe^ which, diverg- * 
ing from the preceding, passes behind the hills of 
of the coast, and, following their foot, turns back to 
Salcomb. We arrived there at half past six, after a 
walk of eight miles, up and down hill the whole way. 
I went iaimediately to Mr. Valentine, to consult him 
about the continuation of my journey ; as I intended 
to proceed the following day to the next gulph to 
the westward, which I wished to see, because its 
name denoted it to be tlie mouth of a river ^ vizi 
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tiic Aven : he told me that, in a chaise, it was im- 
possible either to reach Avenmoutk, without going 
a great way round, or to pass by Hope ewe, which 
I was also desirous to observe ; but that I might 
travel that road on horseback. I begged him there- 
fore to engage for me two horses, with a guide, who 
would take charge of my portmanteau; this he was 
so good as to do, giving me likewise a letter, which 
I found very useful, to Mr. Philip Prideaux at 
Bigburyy a village on the western shore of the gulpb 
of Avenmoutk. 

Oct. 7tk, I set out with my guide from Sakonib 
at half past nine in the morning ; and again taking 
tiie road to Marlborough^ we went down the combe 
to Gampton. Thence we saw' the rocks descending 
gradually from the Goafs head to the BolMaily an 
abrupt cape of no great height, which forms the 
eastern boundary of Bigbury bay. 

8S4. This combe terminates below the village of 
Gampton^ at a certan height above the level of the 
sea, in the recess called Hope cove^ which is divided 
by a cape into two parts, namely, North Hope, and 
South Hope. Here I alighted, in order to walk 
down to the cove; my guide leading the horses 
round to a part of the sl^ore a little farther on, 
whence, be said, I might ride along it for some way. 
I went down by the lower part of Boltbury combe^ 
where a brook forms a cascade, and afterwards loses 
its^, in a bejach of a very interesting kind; its 
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gravel being composed of fragments of sckistus^ 
fallen from the cliffs after frosts, and repelled towards 
the coast by the ws^ves. Among these fragments, I 
saw some of the most beautiful micaceous schistic of 
brilliant red and , green, and various intermediate 
shades, shewing the great variety of the strata 
whence they had been det^Mched, 

835. The tide being then out, and the sea .very 
calm, and shallow in this part, I was able to distin- 
guish its bottom under water to a great distance. 
Proceeding westward, I came to a sandy shore, oa 
which dunes have been raised by the winds. But 
this sand nmst have been brought from a distance 
by the tides ; for the bottom of the sea is here com- 
posed of the same schisti as the BolMml, their 
strata dipping inwards, and forming ledges, so hril- 
<liant at that moment from the ppsition of the suo^ 
that they appeared like mother of pearL Yet there 
is a hill, coming down to the shore and terminating 
in a cliff, which is compoi^d of strata of red pud* 
ding-stone, like those of Babicomb bajf. Thus the 
same strata, there seen to rest on the Ume-stane^ 
have here been formed on the schisti ; and so, in a 
subsequent journey, I likewise found them to be 
near the £f , above Exeter. We see then that, in 
this first part of. Bigbury bay, within a certain dis- 
tance from the Bolt-tail, the" bed of the sea has been 
produced by the subsidence of the same strata 
which form these bills ; and of this another monu« 
mmt will presently appear* But besides, these inter* 
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mixtures, so frequently repeated, of strata of dif- 
ferent kinds, externally at the same level, show to 
what strange catastrophes these strata were subjected 
at different periods, previously to the birth of the 
continents. 

836. When I came to the spot where my guide 
was waiting for me I remounted my horse, and rode 
"on along the strand. At South Hewish we passed 
the bottom of three successive combes^ the lower 
parts of which were originally coves in the coast : the 
two other ones have been entirely filled up with sea- 
sand, brought in by the waves and the tides, and large 
horizontal meadows have been formed in them* 
-But the water of the. intermediate rove being deeper 
than that of the others, it had not been filled up 
when the strand was raised ^across its front; and 
.thus the phenomenon of Slapton fee, described in 
§ 81 1, has here been produced on a smaller scale; 
for the sea-water being excluded, that <rf the springs 
descending from the combes has converted this cove 
into a pool of fresh water, which discharges itself 
through*' the gravel; and as the. rills issuing from 
these springs, when swelled by rains, deposite their 
sediments in its most remote part, their accumula- 
tion gradually displaces the water, and prolongs the 
meadow ground. My guide told me that, in very 
rainy seasons, a stream is formed which breaks 
through the beach, and that the meadows of all these 
-three creeks are thto inundated to a great extent, 
the water running off but slQwly by the passages 
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opened in the beach ; but that, when the inundation is 
over, all these breaches are soon repaired by the 
waves. 

837. A little farther on, we saw in the sea the 
monument above alluded to of the catastrophe 
whereby its bed was produced ; this consists of two 
masses of the same schisti that compose its bottom, 
which, in a part where it is deeper, have remained 
leaning against one another, nearly in an upright 
position ; they are so high, that, though they touch 
each other at the top, there remains below^ a space 
sufficient to permit a boat to sail between them, and 
my guide told me that the boatmen sometimes passed 
in this manner through the opening, to show thek 
skill. These are called Thurkstone rocks^ there bt* 
ing a village of that name near the coast 

838. We were here at but little distance from the 
gulph of Aveninouthy and Bur isle^ which is near 
its entrance on the western side, was within our view j 
but this, at the moment when we observed it, was 
not an island^ being united to the land by a beach 
then above water. After having passed before the 
third of the coves lately mentioned, we quitted the 
strand, and crossed a hill of considerable height; 
beyond which the village of Btickland by Thurkstone 
is situated in a very pleasant vale, its slopes being 
covered with a quantity of trees, though I had seen 
very few since I had quitted the immediate neigh- 
|>ourhood of Dijirtmouth. The hills here again con- 
sist 
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sist of schitistiy but of a very different kind from 
those which I had just passed, being argillaceouSi 
and subject to decomposition by tlje air, and thus 
producing a soil proper for tillage.. Though this 
combe is very large, no brook was then flowing there, 
nor is any formed in it, except in rainy seasons. 
Having crossed it to the foot of a ridge of high hills 
composing itjs opposite side, we ascended this ridge, 
till we came to a point where another combe opens 
on the west, and descends to the village of Befitham^ 
situated on the borders of the gulph, or long aestuary, 
the opening of which to the sea is called Aven^ 
mouth. 

8S9« The tide being still low when I came to the top 
.of the hjU comm^fiding this aestuary, I saw its muddy 
bottom from Bentham up to Jveton Giffard, at the 
distance of four miles from the sea ; the latter village 
is situated at the extremity of a vale, covered with 
meadows ; and in these I saw winding the river Avaif 
proceeding from Dai^tmoor. The Aven has entered 
this sBStuary, ever since the origin of the continent ; 
and here is seen the phenomenon which I have de^- 
scribed in all the estuaries hitherto, mentioned ; 
the sediments of the rivers and of the tides having 
been constantly tending to fill it up. As we de- 
scended towards Bentham^ I saw rising above the 
grass on the sides of the combe a multitude of 
schistose rocks, which become harder towards the 
bottom of tlie slope, where they form a promontory 
advaiicing into the gulph, and much confining the 
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bourse of the tideS; It is above this promontory that 
boats are kept for crossing the gulph. 1 left the 
horses at Bentham, but took over with me my guide, 
to carry my little baggage as far as Bigburi/, at the 
distance of two miles, on the hill nearest to the sea. 
As we were on our passage, the boatman told me, 
that, during the highest tides, the salt water ascends 
as high as Aveton Giffard ; but that, when the tides 
retire, their channel^ almost down to BenthafUy 
where it is deeper, is occupied only by the water of 
the little river. The hill ofsckistus, which rises on 
the Bighury side of the gulph, is very high and 
steep ; its extremity is cut down precipitouly to the 
sea ; and Bur isle lies in the front of this cape, 

iB40. Mr. Prideaux was luckily at home when t 
arrived at his house, and he was so good as to go 
down with me to the entrance of the gulph, in order 
to explain to me its nature. The sea being shallow 
without, the tides and the waves impel the sand from 
its bottom towards this entrance, where they have 
formed a high bar, which would entirely close it, 
were it not that the tides enter by a narrow passage, 
which th^y keep open as they descend with the water 
of the small river Aven^ whence this place derives 
its name of Avenmouth. Within the gulph also, 
against the above mentioned promontory of schisttis, 
is formed aii accumulation of sand, which the winds 
raise up in dunes, and which, like the bar, leaves no 
passage but for the tides* 
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841. We went down on the outward bar, in sight 
of Bur islfj which is high and steep on the eastern 
side, whence it descends towards the west in a gentle 
slope covered with grass ; and it is divided longitudi- 
nally by a fracture, down to the level of the sea. 
This island is inhabited only by fishermen, whose oc- 
cupation it is to salt and barrel pilchards; vast 
quantities of those fish being taken, at a proper sea- 
son, on this coast, as well as along that of Cornwall. 
In Bur isle, the ^fishery is carried on . by a company 
to which Mr. Prideaux belonged ; he therefore told 
me some particulars respecting it ; but I had an pp- 
portunity of seeing it myself in Cornwall the follow- 
ing year. These fish when barrelled, are kept, till 
th^y are exported, in cellars dug in the rock of the 
island. Mr. Prideaux told me that the fishery of 
the preceding year had yielded 700 barrels. iTae 
way to this island is along the above mentioned bar 
of gravel, which is twice uncovered for six hours, 
during the four and twenty; namely, from about 
the middle of the descending tide, to that of the as^ 
cending. 

842. Mr. Prideaux gave me also an account of 
the process of cultivation on these hills, the surface 
of which consists of decomposed argillaceotcs sckistu 
This process extends to a. period of seven years. It 
is begun by ploughing the land, and burning the turf 
in small heaps, its ashes being then spread on the 
surface with lime ; sea-sand is also used instead of 
the latter, if there be within a convenient distance, 
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any sWandj whefe it is mixed with a sufficient ^uHh^ 
tity of broken shells ; the abundance of which in- 
creases to a most astonishing degree on the coast to 
the westward and around Comwall. The land is 
then sown the first year with wheat ; the second and 
the third, with barley ; and. the latter crop leaves suf- 
ficient grass to be mown the fourth year ; the threel 
following, the land is in pasturage; but this be- 
coming annually worse, the same succession of 
operations is recommenced at the expiration of the 
period. 

84S. The next gulph to the westward is called 
Ermemouthy because it receives the ErmCj another 
small river proceeding also from Dartmoor. I had 
a letter of recommendation for Muddicombe^ a village 
on the western bank of that gulph, which I purposed 
to reach the same evenmg; but Mr. Prideaux, seemg 
the strata of the tide, thought that I might find some 
difficulty in going directly thitlier ; there is a ford 
across the gulph at low water ; but for this it was 
now too late ; and it not being in the way of any turn- 
pike road, no boat is kept ther'e for the passage of 
chaise or horses : he therefore advised me to go found 
the gulph by Sequer's bridge^ and to spend the even- 
ing at that place, where I should find many interest^ 
ing things to observe : he was so good as to lend me 
two horses, with a guide, and to give me a recommen- 
dation to Mr, Philips, an acquaintanceof his, whom 
he requested to lodge me for the night, and to pro- 
cure for me another guide, with horses, for my 
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journey die next day to Plj/moiithj. taking MudA- 
combe in my way* 

844. I set out at five o'clock for Seguers bridge, 
which was at the distance of five miles. I had still 
to ascend for a considerable way before I reached the 
top of this ridge of hills; it is interspersed with many 
small eminences, shewing the state of the schistose 
strata, which here do not appear on the surface, it 
being cultivated in the manner just described ; but I 
observed their section on the sides of the road down 
the long descent to Sequers bi^idge^ and I saw them 
inclining inwards in great disorder. In going down 
this side of the hill, I perceived that it terminated in 
a low valley, which I supposed to contain the course 
of the Evme ; but, when I came to the bottom, I 
found there only a rivulet. Here I met with another 
of the numerous instances of the difference of the 
strata on the opposite sides of vallies> I had just 
descended a hill composed of schistus ; and on the 
other side of the rivulet I ascended a lower bill con- 
sisting of strata of lime-stone: in passing over the lat- 
ter^ 1 saw in several places quarries w^here this stone 
is dug out, and burnt for lime on the spot, chiefly to 
be used as. dressing for the lands. 

845. It was near seven when I arrived at Seguer's 
bridge^ where Mr. Philips gave me a very obliging 
reception ; and when I had explained to him what 
were the objects of my research, lie was so good as to 
walk out with me immediately,, in order to give me 
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% pmvioas idea of what I should have to observe 
more particularly the following day. The small 
river Erme arrives at Sequers bridge through large 
meadows evidently formed on the materials: which 
have filled up the head of the; gulph ; for they are. 
absolutely horizontal, and are intersected with drains- 
for the purpose of carrying off the wateans during 
floods. This is not a simple bridge, bjut.more pro-, 
perly a causeway, with a large arch over the Erme 
itself, and several smaller ones over the ditches in , 
the meadows, which extend five miles below the 
bridge ; and though the channel preserved through 
these by the river is not wide, the tides ascend almost 
as high as the bridge ; so that, for the security of the 
meadows, it has been necessary to border this channel 
with embankments for a considerable way. Never- 
theless, the sea has still a share jn the inundations . 
here, because the high tides prevent the running off 
of thei land-waters. It is not above a century since 
these meadows, being sufficiently raised by the sedi- 
ments of the tides and of the river to be no longer 
covered but by the spring-tides, were emb^nk^d, in 
order that their grass might be mown for hay. Thus 
on all coasts are found places, where the progress of 
the operations of natural causes on our continents, 
since their birth, is marked by dates which afford a 
proof of their small antiquity. 

846. The ridge of the calcareous hills arrives here 
from the N. E., after having passed by the villages 
of Ugborough and Shilsione ; it is then continued in 
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a south-westerly direction, always between hills o£ 
sckistus, till it arrives at Plymouth : in some parts, 
it is double ; iu others, on the contrary, it is inter* 
rupted ; for instance, the hill over which I had passed 
in my way to Sequer's bridge terminates, as a pro- 
montory, in the gulph of Ermemouth ; where its foot 
is now surrounded with meadows, because the valley 
that I had crossed between the schisH and the lime^ 
stone becomes much wider in its lower part, which, 
having been, at the birth of the continents, below the 
level of the sea, formed at first a creek in the gulph, 
but has been since filled up, and converted into mea- 
dows ; however, either the water was there deeper 
than in other parts, or the sediments of the ErmCy 
during its inundations, have arrived there in less 
abundance ; for it is only within a few years that these 
meadows have been embanked. 

Oct. %th. Mr. Philips took me in the morning to 
see a quarry of his own, which is in a small and 
nearly insulated hill behind his house. There I saw 
the section of the strata of a lime-stone^ much resem- 
bling the-most ancient secondary lime-stones of the 
Mps, which contain but very few marine bodies ; I 
observed none in this stone. These strata are so 
much broken and disordered, that they can be dis- 
tinguished only by the parts where the masi^s are 
easily separable j aqd there they appear to incline 
iqw^rds, 
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847» Mr* Philips was so good as to procure two 
horses and a guide to go with me to Muddicombey 
five miles distant, and thence to Plj/nwuih. I set 
out at hidf past eight in the morning for the former 
pilace, where I had a recommendation from Mr. 
Short, to Mb. Lank, the clergyman of the parish, 
ivhom I fortunately found at home ; and he obligingly 
accompanied me to the nominal mouth of the Erme. 
This is a place ve^ry similar to Avenmouth ; being the 
entrance of an original gulph, between two capes, of 
which the cape advanciag on the eastern side, called 
Beacon point, is a great deal higher than that on the 
western^ where we then were. The entrance of this 
gulph also has been almost entirel}^ closed ; and here 
the cause common to all slips of land formed on th^ 
coasts, and before the entrances of gulphs, is mani«- 
festiy seen ; namely, a submarine bar of strata left 
at a higher level, at the time of the subsidence of the 
present bed of the sea. The tide was low ; and on 
the outer side of this slip of land, which is within the 
gulph, I saw, at the level of the surface of the water, 
a ledge of scbisti, commencing on the eastern side, 
and extending so nearly across the gulph, that no 
passage is left but for small vessels on the western 
fiide ; and all the outer coast is bordered with so 
many similar focks, that it is very dangerous for the 
ships sailing in the bay, if a violent wind from the sea 
suddenly rises, which does not permit them to keep off 
shore. 

848. The 



844 

848. The slip of land formed within this gulph is 
very wide : we went down on it, as it belongs to the 
Miuldicombe side : its outer part consists only of pure 
sea-sand, which the winds have raised in dunes ; and 
the tide being low, no water appeared within, but 
that of the small river ; Mr. Lane shewed rae the 
part where it was then fordable, and wheij'e I should 
have crossed it the day before, if Mr. Prideaux had 
not supposed the tide to have already entered the 
gulph: but, as he had judged, I was very far from 
regretting that I had taken such a circuit, on account 
of the interesting objects which I had found at 
Sequers bridge. The sediments of the Erme have 
been mostly retained by the tides in the upper part 
of the gulph ; so that its lower paitis filled up almost 
entirely by sea-sand ; and as soon as the tide has 
retreated, the whole space, as I learnt from Mr. Lane, 
is firm enough to be trotted over on horseback. 
This is because no sensible quantity arrives here of 
the earthy particles brought down by the Wt^er, for 
which reason, though frequent attempts have been 
made to form oyster-beds in this gulph,, it has been 
found impossible, notwithstanding there are some in 
the next gulph to the westward, that of the Yealm, 
where the oysters are so fine, that they are carried 
to a considerable distance ; for there, the sediments oi 
the river ar« very abundantly mingled with the sea^ 
sand. 

849. Great numbers of salmon are caught in the 
cpsfuary pf th^ Erme^ where they follow the tide across 
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the meadows, in quest of the fresh water ; they wee 
taken in three different ways, as Mr. Lane explained 
to me, according to the breadth or situation of the 
, different pfirts of the channel. In the narrowest 
passages is placed a large osier basket, in the form 
of a funnel, with its wider part turned towards the 
mouth of the festuary, whence the salmon ascend ; on 
entering this basket, they are not stopped by the nar* 
row part, the osiers there being loose ; but when they 
attempt to return down with the tide, the points; of 
the osiers oppose an obstacle to them, and while they ' 
are trying to find a way throiigh these, they are en- 
closed, and taken with a net. In some wider pas- 
sages, when the tide has already gone back to a cer-r 
^ain point, a purse-net is stretched across, in which 
the salmon are caught in their return to the sea. 
Lastly, in passages of a different kind, an osier hur-r. 
die, rising nearly to the height of the middle tide, is 
fixed at the bottom of the channel ; the salmon pass 
over this, when they ascend with the flood ; hut stay* 
ipg above, as long as there is sufficient water, either 
to feed or to spawn qn the bottom, they return tOQ 
late to be able to pass again over the hurdle ; and 
here alsp they ^re taken with a net. 

850. Between this gulph of the Erme, and that of 
t;he rivers Plym and TameVj lies the gulph of the 
Yealniy which I mentioned above, and which likewise 
it had been my intention to cross ; but Mr. Lane dis- 
suaded me from attempting tl.is, the road being vei:y 
little frequented, and boats of a proper size to carry 
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lover horses being seldom in the way : he therefore 
advised me rather to go up to the head of the gulph, 
and cross the river by the bridge at Yealmpton; 
whence, he told me, it would not be worth my while 
ta make so great an angle as to follow the other side 
of thegulph down to Vealmmouth, because I should 
there find only, what I had already observed in all 
tiie gulphs on this coast, that it was in great part 
filled up, which, indeed, I might see at Yealmpton ; 
so that my best way would be to go from the latter 
place to OristOHy and thence to cross over to Ply^ 
mouth. He^ was so good as to press me to defer my 
departure till the next day, because he expected to 
dinner an old acquaintance of mine, whom I should 
really have been very glad to meet, Mr* Bastard, 
one of the members for this county. But consider^ 
ing how much ground I still had to go over before 
the end of the season proper for such excursions, I 
was sensible that the year was too far advanced to 
allow me to devote any time to my own pleasure ; 
thus I could only thank Mr. Lane for so kind an invi- 
tation^ without being able to profit by it, 

861- I set out therefore from Muddicombe for 
Orision, at the distance of ten miles, going first to 
Yealmpton over the hills. I never travelled on a road 
which ascended and descended more continually, 
these hills having no regularity in their arrangement ; 
sometimes they are insulated, sometimes they unite 
and form combes ; thus shewing, like all the others in 
this part pf the country, that inward disorder of the 
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strata, which is concealed on the higher parts by the 
loose soil either in tillage or in pasture^ but discovered 
on the slopes where the sections appear. From the 
hills nearest to the couri^ of the Yealm and its gulph, 
I could see that the latter, as Mr. Lane had told me, 
is m great part filled up : towards the head, it is divi- 
ded into three branches^ each of which deceives a 
stream arriving from a different valley, the lowest 
parts of all these vallies having originally been cesttia' 
ries. At Yealmptoriy I passed the principal stream, 
b^^ring the name of the Yealm, not on a simple bridge, 
, but on a causeway with several arches, across mea- 
dows formed on the mud with which the asstuary has 
been filled up* This causeway is at the distance of 
four miles from the sea ; the meadows extend conside-- 
rably lower ; and the tide being out, the rest of the 
apace, as I had seen from the bills, was now entirely 
occupied with mud. It is there that the above-men*- 
tioned oyster-beds lie, because of the sediments de- 
posited in that part, during the inundations of the 
three streams arriving there from a distance. After 
passing the Yealmpton meadows, I crossed the widest 
of the promontories dividing the head of the gulph, 
on which is situated Mr. Bastard's seat at Kitley ; t 
then passed, on 'a bridge, the second of the streamy 
that enter the gulph ; and I saw the lower part of this 
8BStuary likewise occupied by meadows. 

852. We are now approaching a point where all 
the phenomena will be of particular importance ; I 
mean that of the confluence of the two rivers Plym 
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and Tamer y whence they flow on united to the sea; a 
spot to which Mr. Playfair expressly refers in sup- 
port of his hypothesis, that there was once a " time 
*' when the rivers ran upon a level as high as the 
** highest of the cliffs on the sea-shore ;" for he parti- 
cularly speaks of these rivers, as having *' flowed on 
" the level of, Mount Edgecombe or of Staten 
*^ heights" hills which border Plymouth sotmd in the 
part nearest the sea. I wish that, before Mr. Play- 
fair had formed his hypothesis, he had employed in 
an attentive examination of this spot some portion of 
the time which I thought it necessary to, devote to 
that purpose. In this case, he would surely have 
found it essential first to study ihe genera and species 
of the strata around this gulph, with their respective 
situations, in order to judge whether there was any 
necessity for attributing its existence to the united 
actions of the waters of the land and of the sea ; and 
\ next, to observe attentively the courses of the two 
rivers, with the view of discovering whether they had 
really excavated their bed. To this investigation I 
gave all the time which it required ; and with regard 
to the first of these objects, some interesting pheno- 
mena presented themselves between Kitley and Oins^ 
ton. From Muddicombe to some way beyond the 
first of these places, I had seen only hills composed 
of soft argillaceous schisti ; but, as I approached 
Oristotiy I first observed those very hard quartzeous 
schisti, described, in §. 8S9, as lying under the argil- 
laceous, while here they are on the surface ; and then 
I again met with the ridge of the lime-stone hills, 
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^^hich coming from beyond Sequers bridge ^ is cut off 
by the gnlph at Ovist mt^ and afterwards again appears 
at the extremity of the promontory of Plymouth; 
where, having crossed over from Oiiston^ I arrived 
at three o'clock. 

853. Having considered Plymouth as the central 
point of many very important observations, I had 
taken all the precautions which I thought might be 
necessary to secure myself against meeting with any 
obstacle there. Commodore Sir Harry Neale 
had given me a letter for Captttin Fanshawe, com- 
missioner of tlie Dockyard; and from the Bishop of 
Exeter I had received one for Admiral Young, the 
port-admiral, and another for Mr. Gandy, the 
clergyman of one of the parishes of Plymouth. On 
my arrival, I immediately called on the latter, who 
told me that, besides the Bishop's recommendatiqn, 
he considered me as having a claim upon him, on 
account of his acquaintance with my brother at 
Exeter many years before ; he therefore received me 
very cordially, and both he and his sons were af 
great assistance to me : I explained to him the nature 
oftheobservations which I wished to make; and he 
iipmediately did me a most essential service, by carry- 
ing me with him to call on Captain Martin of the 
Royal Navy, from whom 1 gained a first general idea 
of the manner in which the Plym and the Tamer are, 
connected with the gulph of Plymouth; and a 
tppographical plan of the latter, given to me by 
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this officer, proved extremely useful to me in my 
observations. 

Oct. 9th. I employed the morning in taking my 
first survey of the place ; after which, Mr. Gandy 
accompanied me to the town of Dock^ explaining to 
me such objects as presented themselves in the way. 
Having delivered my letters to Admiral Young and 
Commissioner Fanshawe, I informed them likewise 
what it was that I wished to learn respecting the 
phenomena of the gulph, which they were so good as 
to describe to me with all requisite particulars. It is 
then from the exact infoi i^iation thus obtained from 
persons necessarily well acquainted with the spoti 
that 1 shall first give a general description of the 
gulph of Plymouth ; after which 1 shall relate my 
own detailed observations on the gulph itself, and on 
)the circumjacent country. 

854. I shall begin by mentioning a fact of great 
importance ^with respect to the question, whether the 
two rivej's have ejccavated this space, cutting their 
own channels by erosion down to the sea. This fact 
is, that Plymouth sounds which is the entrance of the 
gulph from the sea, is not its deepest part, it being 
here, at the utmost, eight fathom deep, and in many 
places not more than four or five ; while in the branch 
called the Hamoaze^ into which the Tamer enters, 
the depth is in some parts seventeen fathom. This 
difference results from a cause, well known, and 
very contrary to Mr. Playfair's idea ; namely, that, 
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instead of excavating^ the waters of the land and of 
the sea have tended, and do still tend, to Jill up this 
original cavity. \ have already shewn in $. 824, 
when speaking of the gulph of the Dartj that rivers 
cannot possibly excavate their beds below the level 
of the sea ; because, as soon as their surface is lower- 
ed to this level, they cease to have any action on 
their bottom, since they no longer retain any decli- 
vity. How, therefore, can the little Tamer have, ex- 
cavated an immense space, no less than seventeen 
fathom below this level ? That the reverse is the case, 
namely, that the river has continually tended to fill 
up this space, will appear in the course of my obser- 
vations, 

855. The sea, likewise, is continually tending to 
fill np the gulph. It is a fact very well known, that, 
when the former is agitated without, the tide, which 
enters by the sounds is not only troubled, but muddy ; 
now, during the interval of rest, before the turning 
: of the tide, the greater part of this mud is deposited 
in the widest part of the gulplr, up to the entrance 
of the aestuafy of the Hamoaze, the middle of whicb^ 
being situated betwe^en the influx of the sea on one 
side, and that of the Tamer on the other, has remain- 
ed the deepest part^f the gulph ; the men of war 
being there moored to chains fixed on the bottom. 
If, when the tide is ascending, the direction of the 
winds is such as to impel and accumulate the water 
/Ugainst the exterior coast on the east, it produces the 
astonishing phenomenon called the B^re ; for it rushes 
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suddenly ifa wilh a great noise, like a kind of moving 
hill, and is very dangerous, not only to boats, but 
even to small ships lying at anchor, which it some-* 
times upsetSi . ^ 

S66. It is by the current of the descending tides,, 
formed within the Hamoaze, and impelling the sedi- 
ments of the Tamer into the creeks and to the borders 
of this long arm of the gulph, that a channel is kept 
dpen for ships ; the creeks into which this mud is 
thrown are the extremities of lateral vales, originally 
below the level of the sea* Thfey might all be now 
converted into meadows, iftheir entrance were closed 
against the high tides, which has been done in some 
places ; but the Admiralty put a stop to this process, 
because, were the volume of the retiring water to bd 
thus diminished its current would become too weak 
to reach the bottom in the middle part of the 
Hamoaze. The case is the same with the Catwater^ 
another arm of the gulph, which is entered by the 
Plym ; but. this is of little importance, and the enclo^ 
sure of such spaces in it as can be converted into 
meadows is not prohibited, as will appear from my 
observations. The Hamoaze is separated from the 
Caiwater by a promontory, which advances into 
the gulph, and on the extremity of which is built th« 
town of Plymouth. 

867* From the above general account of the effect 
of the waters in this gulph, it very evidently appears 
that its excavation cannot have been their work ; 
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beds of both the rivers before they arrive in it. 
But besides this, the true cause of its existence^ 
tiam^ly^ the subsidence of the strata^ is rendered 
manifest by phenomena the most characteristic, as 
well of that event itself, as of the still greater catas* 
trophes with which it was attended. With respect 
to the subsidence, it is shewn by large masses of th9 
sunken itrata remaining higher than the rest, and 
formbg islands^ together with a multitude of rocH 
level with the surface of tlie water. Two of thesQ 
elevated masses of considerable size are within th^ 
gulph, where they are surrounded with low roc)cs, as 
is the case with all its shores ; one of them is St. 
Nicholases island^ near the middle of the sound ; the 
other is Mount Batton, at the entrance of the Cat^ 
nmter, which has been united with the coast by sn 
isthmus composed of sand and gravel, a direct proof 
that it could not have been separated thence by the 
action of the waters. A proof of the same kind is 
nfForded by many insulated rocks under the water; 
which have been so far from suffering any erosion^ 
that they have detained the sand brought into the 
gulph) and have thus occasioned the formation of 
sand-banks. With respect to monuments of the 
various catastrophes of the sh^ata which accompa* 
nied the subsidence of the large mass, it will appear 
by my description of the hills surrounding the gulph, 
that, within a space of inconsiderable extent, these 
hills, together with the rocks which rise to the surface 
•f the wfiiter at their foot, consist, some of lime-stone^ 

^A a son 



>54 

§omt of scfmtuSy and sonic of porphyry. This, t 
should think, might suffice to convince Mr. Playfair 
that he observed this place too superficially; but it 
was of such iniportancQ to leave no room for doubt 
Dn the subject, that I devoted several days to the 
mvestigadoa of the details, of which I sh^U now give 
ail account. 

857, a. I have said that, the day after my arrival, 
JVlr. Gandy was so good as to accompany me to the 
to^nof Dock; and the following were the observa- 
tions which I made in the excursion. Between Fly- 
nwuth aad that towp, another has been built within 
these few years, on a hill betwe^i two creeks com- 
(minicating with the KamoazCy and both filled up. 
-A house called Stone-home has given its name to this 
third town ; which has been so much increased, a^ 
well as that of Docky .that, on account of tlie 
multitude of carriages passing between them and 
Plyfr^onth it has been necessary to soften the 
ftlopcQ tow^ards tlie tirst creek ; and this being 
too wide to be crossed by a simple bridge, a cause^ 
lyay lias been made over it. Now for tliis purpose, 
^ Mr. Gaudy told me, it was requisite first to bring 
hore an immense quantity of large blocks of stone, 
and to continue for a Icaig time to load these with 
fresh blocks, till tlieir ownvveight had sunk them, 
through the mud, down to ■ the bottom ; notwith- 
standing wluch he made me remark that the causor . 
way» since it has been built, has simk \xk the 9uddl^ 
Although,, in o^der to pi^eve^t the softeoii^ of the 
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tDud by tb& influx of the tides, tiie entrance of the 
creek has been closed by an embankmenti and the 
4pace within has thus been converted into pastures* 
The next creek, being narrower, is crossed by a ' 
bridge: it has not been enclosed like the former^ 
because, at its most remote extremity, there is a tide^ 
vuilj oi the kind elsewhere described* The tide 
being out when we passed over tliis bridge, the whole 
creek was dry ; I saw in it only the rill formed by 
that portion of the water of the high tide which had 
been retained in the mill-pond. When I came to 
the dock-yard, Commissioner Fanshawe, who was so 
good as to shew me several parts of it, acquainted mo 
with a very interesting circumstance. The exti'e- 
Hiity of the promontory separating the Catwater, or 
mouth of the Plyvzy from the Hamoaze, into which 
the Tamer enters, consists of lipie-stane^ and is the 
end of the ridge of hills of that kind coming down 
firom beyopd Sequer's bridge to Oriston, where it is 
in^rrup^ 5y the Catwater : the rest of thfe prompn* 
tory abQve, and the succeeding hillsy are ofschistus. 
In describing my road the following day, I shall 
she^, that, on the£Jatwater side, these two kinds of 
strata ar^ separated by a combe; but they are again 
united on the ffamoaze side, where the dock-yard i^ 
situated. Commissioner Fanshawe here led me to a 
basin, hollowed out, some years ago, in the foot of 
the hill, down to the level of low water, in which is 
kept the timber fpr the masts ; the water being re* 
tained in it by a^sluice. Now in sinking this basics 
tirhen the superficial rubbish bad be^ cleared awa^ 
Aa8 * and 
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and the strata beneath it were discovered, those of 
the sckistiy mueh inclined, were found resting against 
those of the limt^stom : the line of their junction run§ 
across the basin, but tliic muddiness of the water 
would not allow me to see it ; and on the outside, it 
is still concealed by the rubbish. All these strata 
dre inclined towards the s^ace now occupied by th# 
gulph^ w'tere those of Ibne'Stone, manifestly formed 
on the schistic have sunk, no parts of them remaining 
<bove tiie level of the water but St. Nicholases island^ 
wid an insulated mount on the other side of the 
gulpb, which I shall hafve occasion to describe. 

Oct. 1 0th. I took an one-horse chaise with a guidl?it 
for the purpose of observing the rivers Plym and' 
Tamt)* above the places where they arrive .at the 
level of the tea, the former entering the i^atwaierj 
^nd the latter; the tiamoaze. 

S58. I siet out from Plymmth at "elevtiv in the 
fipoming ; and taking at first the road along the top 
pi the promontory, leading to Tarhtocky (which 
stands at the foot ol Dartmoor y) I Came to the p}a(5& 
i:aUed Nackevffhole bridge^ whence begin two large 
combes, one sloping down on the west, toWs^rds tlie 
UamoazCy and the other on the east, towards the 
Cativattr ; I descended the latter of these. No 
ftreams but rhulets either flow, or ever can llav* 
flowed, in the conibeSy as I have already explained; 
•n^ if there be even so much as a rivulet, it proceed^ 
from tlie spring whi<:li issue firbip their . sid^' whcr^ 
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stethm of the strata have been formed t^ the m^#i<« 
ihice that has produced the cavity. In the combe 
that I descended, there was a rivulet, Tvfiich after* 
H ards crossed a meadow formed on the soil filling up 
the lower p^rt, originally a creeJe iii tjie CatwateT^. 
I saw men then at work on a causeway intended to 
pass in front of this creek and another nearer Ply^ 
piouthy serving as a road from that place to the bridge; 
across the Plym^ without passing over the hill, ancl 
at the same time as an -embankment to secure ttie 
meadows of both the creeks against the influx of the 
tides. 

859. I saw schistl on both the sides of the conU^ 
which I descended ; but that nearer Plymouth has 
them only on the side forming its separation from the 
preceding, the opposite side being composed of lime^ 
stonCj which extends on to the exti'emity of the pro- 
montory. These two kinds of strata are here sepa- 
rated by the whole space of the combe ; but towards 
its top they unite, their junction, as I have already 
fiaid, appearing in the dock-yard, on the other side of 
the promontory. The schist i beginning here, which 
are frequently associated with strata of gneiss^ andi 
extend northward towards lyartmoor^ and westward 
into Cornwall^ are those that contain veins of tin and 
of copper^ It is by their subsidence tliat the valley 
of the Plym and the Catxvater have been formed ; 
and the following is a proof of this subsidence. The 
bottom of this whole arm of the guJph is covered 
.i^Jth the sediments of the tides and of the P^wi, to 
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a very great depth. Now it having appeared, fr6m 
some indications on the sides, that a vein passed 
across this Bsstuary, the bottom was explored in search 
of it. IVf y guide shewed me a circular dam con-r 
Strncted near the middle of the space, which, a& the 
tide was out, 1 saw covered with njud ; and he .gave 
me this explanation of its use. This dam, rescm*^ 
bling a wall round the mouth of a well, w^ founded 
on a basis of schistus, and built up m such a manner 
as to prevent the high tides from entering the enclosed 
space, in which the adventurers sunk, to find th( 
vein ; it was actually found, and for some time fol" 
lowed; but it has been since abandoned, not proving' 
rich enough to pay the expense of working it This 
part of the vein must;) it is evidept, L^ve subsided 
with the strata. 

860, The head of this eestuary, or extremity of 
the valley through which the P/y;» arrives, consists 
of meadows to a great extent : thirty years ago, they 
were still inundated by the high tides ; and it b only 
since that time that they have been protected by an 
Embankment. Now here a judgement niay be 
formed of this river, supposed by Mn Playfair to 
)iave contributed to the excavation of the gulph of 
Plymouth after having flowed at the height of Mount 
JEdgecambe, which borders the coast : formerly it wa? 
forded jat low water below th0 meadows ; but a tura- 
pike road now parsing that w^y from Plymouth tp 
Jhtnes9 and Exeter^ a bridge has been built there 
9»U^d JVcje? bri^ge^ situated »e»r pae qf the entrances 
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of Lord Borhingdok's park ; on going into which, t 
beheld a large vale, originally forming a branch of 
the CBstuary of the Catwaten, and communicating 
n itii it a little below the spot where the bridge is 
how placed ; but the whole space, having been en- 
x^Iosed with an embankment, is now converted into 
Very good meadow land. Since the time when I 
made these observations, Lord Borringdon has en- 
closed a large creek in the Cutwater j of which I shall 
Bave occasion to speak in a subsequent journey. 

86!. Having returned over the bridge of thf 
Pfym, I proceeded westward, in order to observe 
the Tamer ; and passing by the village of Jump^ I 
arrived on the hills which separate the two rivers^ 
and went on some way in the Tavistock road. My 
guide told ine, that the small river Tavy^ according 
. to the state of the tide, might be crossed by two dif- 
ferent roads ; one leading to a point where this stream 
is fordable at low wq^ter^ near its junction with the 
Tanner ; the other to a higher part of its course, where 
there is a bridge over it called Denham bridge ; but 
he said that, 4>efore we determined between these 
roads, we might see the state of the tide by going into 
the park at Marystow^ towards which we therefore 
proceeded. 

86s. The sommit of these hills is of great extent 
towards the east; and in passing along it, I observed 
a phenomenon, very common on high grounds, but 
proper to be motioned here, on account of its reU* 
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tiiui to the question whether rivers have excavated 
the vallies wherein we now see them flow. In tho 
upper part of these hills, are some inflexions affording 
a passage to brooks, which fall into the Tamer, and 
are as considerable as many others that run in veiy 
deep vallies ; why then have not vallies been hollowed 
out by them ? They have flowed as long a time as the 
Tavj/j and the Tamer^ and all the small streams 
which we now see flowing in vallies ; that is to say, 
ever since the birth of the continents* This \s thercw 
fore a strong proof, in addition to so many others as 
I shall continue to adduce, that running waters 
have only followed the original intersections of the 
ground. 

865. As I was here approaching the large eminen- 
ires of Dartjnoor, I again met with the pbenomeDon 
which I described (§.788,) on Fur zleigk hill, jiear 
JBovey Tracey. Though the hills consist of schktn 
and gneiss, I began to observe blocks of granitt 
lying on them ; and it will be seen that these blocks 
are as unequally scattered here, as they are in Mech 
lenburg and Holstein, the countries described in tjia 
preceding volume. In many places, I saw th^ 
ground broken up in quest of veins; and myguida 
shewed me a spot at a small distance, where one bad 
been found and followed for some time, but had 
afterwards been abandoned, like that in the Catw^er, 
because the product did not equal the expense, 1 
shall describe, in the sequel, the mode of carrying on 
this search. We entered the park of Marystm^ a»d 
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went to the edge of some high gi^ound, whence I u# 
two eestuaries of equal size, formiag continuationd of 
the Hamoaze; the nearest of these was the loti^er 
part pf a combe, from which only a brook proceedcid; 
in the other flowed the Tu'vy, arriving from JDur/- 
7no9r. These eestuaries, in the upper part between 
the ridges of the hills where the sediments of tbd 
tides are chiefly deposited, were covered with grass^ 
and still dry ; but the tide had already reached the 
lower part, in which they unite, and along which the 
road passes ; we were therefore obliged to return to 
tlie high road, in order to go round by DenJum 
bridge. 

864* This road crosses the highest part of the 
hills, which is covered with heath, except some 
spaces forming downs ; and yet I saw on it a quantity 
of blocks of quartZy gmissy and gramte* After a 
long descent, at first gradual, but at last very steep^ 
we came to the bridge, built in a part where the hilli^ 
approaching each other, leave under it a very narrow 
chasm, into which the river descends with great rapi- 
dity ; below tiiis it flows through meadows formed 
within its testuary^ at present bordered with an em* 
bankment to exclude the high tides. There is no 
road this way down to the Tamer ; therefore, after 
crossing the bridge, we passed several ridges of hiUSi 
on which, in various places, I saw the summit form* 
ed by the section of the schistose strata inclined 
towards the valley of the Tamer j and rising here and 
there in rocks. Proceeding thus, we reached the 
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tipper part of a combe descending towards (fhat river; 
but It tras too steep for the chaise, which I tiierefore 
left above, and M^ent down on foot. This brought 
Bie into the valley of the 7J/;«^, about a mile below 
New bridgCy by which a new communication has 
been formed between Deomshire and Cornwall; 
this river, flowing from north to south, divides the 
two counties almost from sea to sea ; as wiU be seen 
In my next journey. 

865. We have now reached the banks of the se* 
€Ofid of those rivers which are supposed by Mn 
Play fair to have formerly flowed at a level, as high 
as Mount Edgec&rnbe^ and to have gradually excava* 
ted their own valUes^ as well as the gulph of Fty^ 
mouth t let us see how far the state of things cor- 
responds with thi^ idea. I first directed my atten- 
tion to the two sides of the valley ^ which, if the 
TmnerhsA cut it by erosion, in the same mannerj^that 
a saw d'mdes a block of marble or granite^ ought to 
be symmetrical. Instead of this, I saw the hills 
above mentioned, which form the eastern side of the 
valley, and through an interval of which th^ Tax^y 
arrives, cut down almost abruptly, and every where 
fell of schistose rocks, projecting amoqg the trees 
that grow on all the little terraces interrupting tlii^ 
precipice : while the opposite side to which I had 
crossed over, presented a slope, Covered from top 
to bdttom, with an immense quantity of blocks of 
granite. Here, as is the case m Holstein, where 
^lere is no mountain, either of granite, oj- of any 
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gbmy kiiri, these blocks are hewn for vf^rioufl ptiF* 
posesy the river afTording such easy meazis of con- 
veyance for them* I saw here a quay, on which stone- 
cujkters were employed in hewing them into many dif- 
ferent forms ; such as columns and pilasters, some of 
ten feet in length, parallelopipeds for the base of houses, 
troughs, stones to place under the stands of corn- 
stacks, and several others : in a word, the p^anite is 
worked here as in a quarry ; and the quantity of the 
blocks on this slope is so great, that it will be very 
long before they can be exhausted. Now what i^ 
the nature of the mass of the hill, on which these 
granitic blocks are scattered in such prodigious 
abundance? This is manifested by a mine opened 
some years since at its foot, and already carried on 
nearly fifty fathom, in pursuit of a vein containing 
copper and tin, like most of those in Cornwall. Sq 
far as the'ojiners had yet proceeded, the thickness of 
this vein had not in any part exceeded three inches; but 
they were in hopes of finding it in time become 
thicker, as often happens. However, it had been 
necessary to open, the gallery to a sufficient width 
to allow the miners to advance, and consequently 
to cut away a great deal of the stone in which the 
jrein is contained t this stone had been thrown out 
In heaps at the entrance of the mine, and I saw that 
it was gneiss. Such then is the material of which 
the mass of the hill consists, although, the surface 
\^ covered with so great a quantity of blocks of 
granite. 

B66. Thb 
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866. This.18 the first great example of a geologicil 
phenomenon, which, in my journey into CoiirwaU^ 
ivill occupy much of our attention under a variety of 
aspects, when compared with the hypothesis of the 
Huttonian theory respecting ^§Ta;«V^/ but here I shall 
consider it only as connected witli the cause of the 
disorder observed in our mineral strata ; a phenomc- 
con which, i» tliat theory, is assigned to etcvatim^ 
our continents being there supposed to have risen out 
of the bosom of the 6ea, while at the same time, the 
lonnation of their vallies by erosion, and tlie disse- 
mination of blocks of stone over their surface, ane 
attributed to the action of running waters on them 
since they have existed. We here find a hill covered 
with blocks of granite^ the transportation of which it 
is no less impossible to ascribe to the waters, thaa 
that of the immense quantities of similar blocks 
scattered over the sandy hills in the north of Ger^ 
mtini/i as I have shown in the preceding volume* 
And with respect to the idea that vallies have been 
excavated by running waters, ^t have seen that al 
the phenomena, of the strata^ already described io 
this country, prove both realties and gulphs to have 
been the effects of subsidetices. Now io many 
places, according to the circumstances by which 
these subsidences have been accompanied, the ex^ 
pansible fluids, violently compressed within, have 
thrown out fragments of the inferior strata. Hence, 
as I have shown by numerous examples io Mecklen- 
hurg and Holstein, these explosions having taken 
in particular spots^ there are, at little distance ^om 



each other, certain parts whicH are covered with, 
blocks, and others where there are none. This i$ 
Also the case here ; for having followed the river ta 
ft point where the hills recede on both sides, I saw 
a hill without any blocks, on the same side with that 
whereon they were scattered in snch prodtgiouft 
abundance : a contrast of whicti I shall give new 
instances on the eminences of Dartmoor, and which 
cannot be explained by any other cause than the 
above* 

867. It is in this part, where the valley widem^ 
that the Tamer enters its cEstuaryy the Hamoaze : 
had Mr. Hayfair come hither to- observe it, the no* 
lion that this river formerly flowed at a level so high 
as that of Mount Edgecombe could never have oc- 
curred to him ; for here, as well as at the bead of 
all other ctstuarieSj is found a direct proof, tha^ 
since the continents have existed, no change can have 
happened in the levely either of the sea, or of the 
mouths of the rivers. ' The Tamer has prolonged 
its course through meadows which are absolutely 
korizontaly being formed ofi the part filled up of this 
extremity of tfae ffistuary. " These meadows have 
been embanked for two purposes; firsts to secure 
thfem from the return of the high tides ; and next, to 
make advantage of those tides, by confining their 
course within a wWled channel, and thus leading 
them into a bai^in, which is hollowed out at the ex- 
tremity of the course of the Tavify and bordered by 
the above mentioned quay, the water being retained 
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in it by a Amce^ or wear, like that akeady described. 
bX Exeter. Barges ascend into the basin, and de- 
scend from ity by the sluice^ but only at high water ; 
for the size of the stream of the Tamer, even after it^ 
ji^nction wich^at of the Tcpoy^ is very small, as will 
presently appear. These barges , bring up, from 
JPlyniouth, coal pM such other things as are wantecji 
in this part of the country, and carry down hewn 
granite, Corn, wood, and the ore produced by the 
mine* 

868* On all the hills^ whi^h surround this spot^ 
€re impressed marks of a subsidence, as well in the 
abrupt sections of the strata of schistus on the left 
bank, and their inclination on the opposite side of 
the valley, as in the contraction of the latter below 
this very wide part. The tide having now retreated, 
tiie whole space below the meadows was beginning 
to b^ dry. Seeing a house near, I entered it, in 
order to inquire what was the size of the.Wvcr, whea 
the tide was quite out, and it flowed aloae : the pgp* 
pie there told me, that, except in very rainy season;s^ 
their children crossed it on^ foot, only taking off their 
gtockings ; and tliat the sediments deposited by th« 
tides, and by the river^ djirin^ its inundations, were 
gradually raising the soil on both sides of the channel 
whiqh the waters preserve for themselves a considera- 
ble way down the Hammze. Here then, at the 
mouth of the Tamer, we find the same phenomena as 
at.that of the Plym. By the mouths of riv6rs ought 
c^tainly to be understood, in geological language 
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the points where they arrive at the level of the se^ 
^ince it is there that they mingle their waters mtkx 
those of the tides, as is the case with the Dart at 
TotmsSy and the Ejl' at Exeter ; in a word, with all 
the stieams which I have already described, and shall 
describe in future^ when they enter into (Estuaries at 
' the extremity of the inclined soils that lead them 
down to the level of the sea. Hence it is impossible 
to maintain, with the smallest shadow of reason, that^ 
»nce the continents have existed, any one of these 
rivers has flowed at a higher level than that at 
which it flows at present. It would therefore bo 
superfluous to apply directly to this question suchr 
{>benomena as I continued to observe in this countr}^ 
manifesting the great dislocations of the strata 
during the angular motions of their masses divided 
by subsidence ; the catastrophes thus imprinted ou 
all the hills being the evident causes of vallies and of 
gulphs. It was about six o'clock when I returned 
to the place where I had left my chaise, at the dis- 
tance of two miles and an half from Tavistock I 
crossed several hills separated by qpmbes, before I 
came to the course of tlie Tavy near that town, 
which takes its name from the river. At this place I 
passed the night. 

Ckt. \]tk. I set out from Tavistock^ at half past 
eight in the morning, on my return to Plpnouth. I 
lirst crossed the Twoy^ by a bridge at the bottom of 
t^e town, in a part where it flows very rapidly among 
blpcks oi granite. On this subject I shall again re- 
mark, 
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mark, that the masses of stone which are ibund oki 
tome parts of the beds of rivers issuing from moun- 
tainous regions, as here from Dattmoor^ could not, 
but in consequence of very superficial observafionsi 
have been considered as brought down by those 
rivers. For if, after we have observed these bhch 
in some paits of the bed of a river, we follow its 
course, we come to parts where there are none, and 
again to others, where we find them in great abuil* 
dance ; a case of which many examples will appeal* 
in these travels, and which could not occur, if tiiese 
masses had been brought down by the stream; And 
farther, it is very evident from the aspect of the hills 
4)ordering the vallies, where also these blocks abound 
^ some parts much more than in others, that we are 
to ascribe their being found on the beds of rivers td 
the same cause which has disseminated them on the 
lieights. A little below the place where the Tavy 
thus flows among blocks, its course has been barred, 
for the purpose of raising its waters, and leading a 
part of them, or even the whole in times of drought, 
by a channel whicb is cut on one side of the valley 
and carries them to some mills. 

869. I next crossed some low hills g£ sckhf us inter^ 
mixed with grey tcacke, or dun-stone, and then as* 
ccnded the high ground covered with turf, called 
Roboroiigh dOiVJiSf over which I had passed the pre-» 
ceding day. Some time before I came to the gate of 
Maryktoxv park, I saw at a little distance, in an in- 
flection of the upper part of the hill, an insulated 
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rock ; and going towards this, I found it to be of con* 
siderable length and height) and to consist of strata 
oi.gneissy inclined towards the road from whidi I 
bad perceived it ; and farther on, in the same direc* 
tion with the length of this rock, I saw a successioa 
of points of the same stone rising above the turf, 
others being also scattered near these : this is the only 
part of the hill where any rocks appear ; and they 
are her^ because this mass oi strata sunk less than 
the rest in their common catastrophe, when they be- 
came inclined towards that part where the greatest 
subsidence taking place produced the valley of the 
Tamer y and the Hamoaze; and another symptom of 
this catastrophe is, that, in every cavity or inflexion 
lower than the upper part of the hill, the soil is 
marshy, and springs issue from it; which shews 
that, below the loos^ soil; there are sections of the 
strata. 

870. On this road, I again saw the ground opened 
in many places, for the discovery of vciVw; and I learnt 
from my guide, on tliis occasion, what I found after** 
wards in Cornwally to be the general custom of the 
country. The veins belong to the lord of the manor in 
which they are found; but it is seldom the lord himself 
who explores them, this being undertaken by mineics 
wIk) are called adventurers^ and who> understandingthe 
exterior appearances which indicate veins, obtain his 
permission to dig in search of them at their own ex* 
pense, and often on condition that they shall fill up 
the cavities and level the surface, if they find nothing* 
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If they actually find a rem, the next condition is, 
that they shall be at the wholfe expense of working it, 
and give to the lord of the manor a certain portion 
of the pure ore which they shall take out of the 
mine. This portion is called the dish ; it is commonly 
a tenth ; but, if the vein is unpromising, less is accept- 
ed, while, if it is expected to prove very productive, 
more is demanded. L&^tly, if the object appears of 
sufficient importance to require tlie whole machinery 
of piimps and engines, and to employ a great number 
of miners, these expenses being too heavy for the first 
adoenturers, they associate others with them, dividing 
the mine into shares, which are bought and sold, and 
of which a part is often taken by the lord of the 
manor himself, who thus becomes an adventurer 
also. 

871. I reached Plymouth at noon ; and calling on 
Mr. Gandy, to give him an account of my excursion,, 
I projected another for the following day, when I 
proposed to take a boat to visit a part of the borders 
of the gulph, going afterwards to Moimt Edgecombe^ 
and thence following the hill which borders the exte- 
rior coast as far as the cape oi Ratne head; at the 
entrance of the Sound. On my mentioning this plan, 
Mr. Gandy *s eldest son, a clergyniari likewise, very 
oJ)ligingly oflfeted to accpmpany me ; and one of his 
brothers, still very young, but full of ardour, desireij 
to be also of the party. 

, Oct. 
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' Oct. ISfh. We took a b^t at tew o'ctoek in tfi« 
port of Plymouth, which is situated in a cove at the 
extremity of the promontory of lime^stone advancing 
into the gulph. This port is sheltered from the 
waves by two piers, and between these lies its en- 
trance. 

872. The extremity of this pfomontoty^ as well on 
its summit as in its section towards the gulph, evident-^ 
ly afipears to owe its form entirely to the catastrophes 
tof the strata. Between Plyrmuth ewe, and the 
fjreek on the west called Mill hay ^ there is, on the 
borders of the gulph, a mount which is united with 
the land behind, but rises considerably above it, and 
cannot have been cut into this shape by any exterior 
cause. The citadel of Plymouth stands on the 
eastern extremity of this mount, which is called the 
Hoa, and is steep on the side towarfls the gulph, 
where it is bordered with rocks "rising to the surface 
of *the water : these were uncovered when we were 
on the spot, and we ^aw them present the upper 
sections of the limestone stratay which, in the ijwi^i- 
dcnce that produced the gulph, remained higher than 
the rest, dipping towards the vacant space : in the 
Elementary treatise^ I have given instances of the 
jsame phenomenon, around the lakes of the Alps and 
of the Jura. Between Mill hay^ and the creek pre- 
ceding the docks on the west, rise two other mounts 
nearly insulated : in the interval betwixt these, on the 
side next the gulph, is a space called Fire-stone bay ; 
and here also, along the shore, there are low rocks in 
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the water, surrounded in part with the mud wbidi ift 
tending to fill up this little bay. The eminence on 
the west is called Devil's point ; and hence proceed- 
ing to the promontory of the dockyard^ we arrived at 
a cape called Old Gun-xvharfy where we left our boat, 
and crossed the gulph in a passage-boat ; landing at 
a point on which is an obelisk belonging to the grounds 
at Mount Edgecombe. 

873. This is the deepest part of the gulph ; be^ 
cause, being confined between the Devil's point and 
the cape of Mount Edgecombe, the current of tha 
tides, which descends from the Hamoaze and its 
creeks, bebg moi*e rapid in this part, called Crimblt 
passage, carries down with it the sand brought up by 
the ascending tides ; thus, for a considerable wa}-, the 
depth continues to be seventeen fathom. The south- 
ern side of the gulph, on which we were now arrived, 
demanded an attentive observation, because of IVIn 
Playfair's idea that the Tamer formerly flowed oter 
Mount Edgecombe; I was therefore particularly 
struck at finding here one of tlie most evident proofs 
that ihQ gulph had been produced by the catastrophes 
of the strata, before this river had begun to flow. A 
mass of the same lime-stone strata^ which, on the 
other side, compose the Devil's pointy form on this 
8ide a mount, completely insulated, and abruptly cut 
down towards the gulph, its strata descending in the 
opposite direction, and plunging under other soils : it 
is on the summit of this mount that the obelisk is 
placed. Thi§ is the only mass of tlxe lime-stofie 
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Mrata on the southern side ; while on the northern, 
all the capes wliich I have just described, together 
with St. Nicholas's island in the middle of the gulph, 
are composed of this stone ; and it will be seen, by 
the mixture of the strata on this southern side, which 
separates the gulph from the open sea> in the part 
called IVitsand hay^ to what astonishing catastrophes 
they were subjected at the formation of the gulph^ 
and €ven of the present bedoi the sea; both having 
evidently been effects of subsidence, 

873. a. Under the mount of the obelisk, there is a 
▼ery wide beach, extending to some distance east- 
ward ; on this there is an inn, where we took a chaise, 
in order to go over the heights to Ratne head. We 
ascended the faiU, and followed the enclosure of Lord 
Mount. Edgecombe's park along the brow of this 
hill, which is considerably higher than any of the 
other grounds bordering the Hanwaze on the western 
side, Mr. Gandy informed ine that the "word Oaze^ 
which is pecular to this gulph, but might seem to ori- 
ginate in the Egyptian Oasis, jhere signifies a grassy 
space, alternately covered and .^ebandoned by jtber. 
tides. Spaces of this kind extend along all the 
borders of the Hamoaze and its creeks, to above 
Saltasky where its depth in the middle is still eight 
m nine fathom ; but beyond this, up to the head of 
the aestuary, the depth diminishes, the (Mrt:ef approach 
each other, and at last are united, leaving only the 
narrow channel already mentioned for the jHw^r/^ 
ibis being the part where the sediments of the river^ 
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during floods, have been ehiefly accumuhted. The. 
fir^t of the creeks of the Jfamoa:fe on the western 
side, above the narrow part by Crimbk passage, is 
%n aaze whieh extendi nearly half way across ihi^ 
promontory separating th^ gulph from JVitsofui bay; 
and we saw the greatest part of it dry. Tins is called 
Mi/brook creeks from a bropk entering its upp^r ex-» 
tremity, and raised by a dani} for the use of a mill. 
A long slip of land, very low, and covered with turii. 
at the extremity of which is the village ofSmthdozmt 
separates Milbrook creek from the following one on 
the sam^ side, called St. John's oaz^y and also St. 
Johfislakey because it contains a space resembling ^k 
late. Another promontory, which has at its extremity 
a village named Tor pointy separates #Sf. John's, ooze, 
from another qreek farther up in the H^fnoofsc. Boti): 
sideis of thW gulph are equally intersected by creeks 
of tihe same kind, formed by the lower parts, of tbc: 
Qombes sloping down to its borders. Id d^e Caitoc^er 
likewise the word Oaze^ is; used in the s%me ^ense, 

874 This description of t^ inner part of the 
gulph oiFlymoutkj considered with respect to the 
effects of the waters pf tlie land and of the ^, n^ani? 
lests a very important circupistance, which Mr, Pl«y« 
fldr's hypothesis tends to set aside. If these watenr 
fsad indeed excavated the gulphy together with the 
combes and vallies coming down to it, the ages that 
have elapsed since the birth of the continents must be 
reckoned by thousands; and this is in fact what tbe 
system whidi be defeada would require, But tbi9 
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^(>eratlon is cMmeric^l : in studying the situation of 
. the strata^ we perceive, at the first glance, that thdr 
catastrophes have produced these intersections of the 
fiutfacl^ ; %sx& with regard to the effects of the waters 
oi thG Imd and of the sea, it is evident that, sinbe 
the coatifi^at has existed, those waters neither have 
hudi tioe ever can have^ any other effect than to j^l 
up all these cok^itks. Nov^ this affords us -a chrdno* 
meter which perfectly, a^ees with all others belonging 
to the dpasts. At the extremity of the Hamoaze and 
of the CatwateVi in all their creeks,, and on their 
borders, we see the whole effect of these operations, 
the rate of their progress^ and their causes; and every 
observer, who shall fix his attention on these circam- 
stanx:es> must find an impossibility of supposing 
them to have commenced at the distance of a very 
great number of ages. 

875. We continued to follow the enclosure of thg 
park oi Mount Edgecombe^ till we came to the highest 
part of the hill, whence we fumed to the east, towards 
tha vUlag^ oi Maker. I remarked, as we passed 
along^ that &e exterior soil consisted of a cosurse red 
sand, the nature of wbach I did not comprehend ; 
hiit haviog quitted the chaise/ in order to descend, by 
a very s(eep path^ to Caiwsand bay within ^e Sounds 
I saw strata of re4 porphyry abruptly cutoff towards 
the latt& ; and by the decomposition of this piorphyry 
the sand is produqedv On the border a(Cawsand 
h^ are t-w<^ villaigesi. heaar each other, yet sit&ated m 
two diffeKeot oQuntaes. The paUi led us down to the 
, . fir3t 
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^rst of these, called Kingsand, ot Kingsforty whtdi 
belongs, with Maker end- Mount EdgecambCf to 
Devonshire; while, excepting this insulated. spot, the 
rest of the promontory, terminated hyRame head to 
the south, is in Cornwall^ together with all the western 
shore of the Hamoaze; that flestu^ary, and the Tafner 
which flows into it on the north, forming as I have 
said, the boundary of tlje two counties nearly from 
north to south. The southern part of Cawscmd hay 
belongs likewise to Cornwall^ a^ well as the village of 
Ctmsandy whence the bay derives its name, A vale, 
with a brook flowing through it, terminates here, and 
forms the division of the counties in the bay, wherein 
is found a phenomenon, which, at the same time 
that it will render evident how little fouhdation there 
15 for the supposition that running waters have exca« 
vated the vallies, will shew to what astonishing revo- 
lutions the strata were subjected, at the epoch when 
the gulph was formed by their subsidence^ 

f!76. I have said that, in descending to Kingsandy 
I saw the strata of a red porphyry abruptly' cut off 
towards the gulph. This fiirst part of the coast is 
bordered by large rocks of this porphyry, extending 
even below the water, into which their strata dip. 
In front of the vale separating the two conjbes, there 
are no rocks, either on the coast. (^ in the sea; but 
they begin again beyond this, in front of the village of 
Coewsand; where, at so small a distance from the 
fornier, I was not a little surprized to fitid rocks of 
quartzeous micaceous schisius, the stratii oi which 
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dip into the sea, like those pf the porphj/ry rocks. 
Here then we have the same kind of monument of 
the formation of the gulph by subsidence, as we see 
an the strata of lime-stone, on the opposite side ; 
•for these masses of strata clearly point out, by their 
inclination, the place where those have sunk which 
were originally united with them. But besides, what 
strange angular motions axid dislocations must have 
been undergone by these strata, once assuredly 
placed one over another ! For here, within a space 
of little extent, (the breadth, merely, of the gulph,) 
we find strata of lime-stone, of argillaceous and 
micaceous schisti, an4 of porphyry, all brought bj 
these catastrophes to the same level. 

877. In the *oale whence issues the brook at the 
bottom of which the porphyry meets the schistus, I 
could not discern the line of their junction, becaiBe 
of the small gravel covering the bed of the brool ; 
but I was struck with the beautv of the schistus, h 
the part washed by it on the eastern side ; it w£s 
like that of the Bolt-tail, (§§ 834, and 835,) sbiniig 
with the most vivid green wherever it reflected tie 
li^t. I have said that there are no rocks in ths 
water before the extremity of this vale, where the sei 
is very deep ; however the waves bring up from the 
bottom some small gravel, forming a beach very in- 
teresting on account of the variety and beauty of its 
colours, especially in the parts washed by the waves; 
itfe composed of several'species of primordial stones^ 
tite strata of which do uot externally appear, but 
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must have been broken and triturated below the 
level of the present sea,, at the formation of its 
bed. 

878, Our chaise had waited for us on the Ixill be- 
yond this bay; to meet it, we ascended on the 
schistose side, and arrived at the village of Ram 
churchy ivhich stands on an elevated spot. Here 
we agair left the chaise, on account of a long and 
rapid descent down to a part of the promontory com- 
mandec also on the southern side by its extremity 
called Rame head. This part is so narrow, thali 
when we stood in the middle of its breadth, we saw 
beneath us the Sound on the north, ^ud fVitsand bca/ on 
the south. The prospect on the latter side is very in- 
teiesting, on account not only of its beauty and extend 
but of its geological importance. Advancing as fai* asr 
w£S possiblealong the edge of the isthmus on thatsidei, 
wfi saw the whole coast, which is very abrupt, dissected 
bj the projections of the masses of strata dipping 
into the sea, w here tbe^y form, by their planes rising 
irto pyramids^ the same, effect;, as is produced bf 
tb Needles of primordial strata around Mont Blanc^ 
Tae sea is very deep before this part of the pronion* 
tcry, which forms the eastern side of JVitsandbcyi 
hence^ though rough at that time, it was very clear; 
aid this permitted us to follow with our eyes, to a 
great distance, the summits of the sqnken micaceous 
s:histi forming rocks under the water : while, in the 
western part of the same bay, where the rocky cpa?^. 
continues, we se^w along its foot a- very wide sandy 
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atrand, extending, as Mr. Gandy told me, beneath 
the water, with very little declivity. This cha«» 
racterizes the subsidence "which produced the present 
bed of the sea, a subsidence more consideiable in 
the eastern part of the bay, than farther to the west- 
ward ; and it is, at the same time, very contrary to 
Mr. Playfair's idea, (p. 370,) that when the Tamer 
and the Plym flowed, as he supposes at the height 
of MomU Edgecombe^ the coast advanced many mile$ 
beyond its present line. How could the sea have 
ea:cwoated below its own I'evely so much as it ought to 
have done on the eastern side of this bay to have ac* 
quired there such a depth ? How can it be supposed 
on the contrary, to have, demolished the coast farther 
to the westward, when it has raised a very wide strand 
{^gainst that coast? How could effects so opposite to 
each oth^r have t)een produced within so narrow a 
0pace? 

S79' From this Plow iatbmus, we ascended the 
Jiame heady an eminence which is cut down abruptly 
at the extremity of the promontory, and d* which 
the gmssy slope towards the isthmus' is so rapid^ 
that, were it not for the edges of the schistose strata 
rising above the turf, it would be nearly impossible 
to climb up to an ancient cistle placed on the sum^ 
Hiit, Rocks are formed also along the slope by these 
dip^ping strata j on examining which, I saw them, 
in the lower part, descending towards the extremity 
of the promontory; higher up, near the summit^ 
they become vertitad ; itnd in tihe abrupt side of this 
8 extremity, 
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> extremity, they have the contrary inclination, and 
fise towards the sea« By these various uiclinsitions 
of the strata in their subsidence, when the bed of 
the sea was formed, their different species have been 
brought to view at the surface : it has been seen that 
they are qtmrtzeous and micaceous in Cawsand bay ; 
but by degrees they assume an argillaceous nature, 
and at Ramc head is found the sktte proper for 
roof. 

880. From this elevated point, the Eddy-stone is 
•een in the sea to the southward, at the distance of 
twelve miles from the shore. This rock is a mass 
of the sunken strata which has remained at a higher 
kvel than the rest, like the rocks near the coasts, 
and the larger masses forming islands^ as already 
described. There have been light-houses <m the 
Eddy-stone for a great length of time ; but they were 
formerly in danger of being thrown down by storms, 
and those wbo had the care of them were thus ex- 
posed to great risks, until Mr. Smeaton, an en- 
gineer, and also a distinguished experimental phi- 
losopher, constructed the very solid edifice at pre- 
sent standing th^re. I shall have occasion, in a fu- 
ture journey, to mention whence the lime-stone was 
taken to make lime for the mortar of this building; 
which will be found another vei'y interesting geolo- 
peal fact. 

881. Here ended my observations on the gulph of 
Plymouth and its vicinity, as I remarked nothing 

farther 
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farther on our return. I could wish that as I fol- 
lowed Mr. Playfair hither expressly to examine 
very attentively the ideas which he had formed here^ 
so he, with the same view, would revisit this spot, 
and those that I shall describe on the same coast in a 
future journey ; for it is only by verifications of this 
kind that truth can be ascertained. As I mtended 
to quit Plymouth early the next n^orning, I took 
leave that evening of the persons from whom I had 
obtained so much information and assistance, and 
particularly of the family of Mr. Gandy whose 
friendly reception of me I shall always recollect witk 
gratitude ; however I left them with the hope of 
seeing them again the following year. 

Oct. I3th. I set out from Plymouth at six in the 
morning for Exeter^ the distance being forty-tbree 
miles. I found the road very interesting, as it, 
crosses, at a distance from the sea, the rivers of 
which I have described the mouths ; but I shall defer 
speaking of it more particularly, until, in my next 
year's travels, I shall have visited Dartmoor^ wheret 
all these rivers have their origin. 

882. After leaving Plymouth^ I crossed the Plym 
on the bridge already mentioned, situated at the ex- 
tremity of its ffistuary, the Cativater. I next' 
passed the small river Yealm by MiUbridge ; 
and then, at Ivy bridge, I crossed the Erme, a river 
equally small, there presenting a picturesque scene^ 
as it breaks and foams among large blocks of 

granite^ 
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grajike, with which alUhese low hills, though coh- 
sisting of schisius and dun-stone, are covered. After 
this, I passed, ^X. Brent, the little river Aven; then, 
in diffei'ent vales, two branches of tlie Dart; and 
lastly, arriving in the extensive low space already 
mentioned, called Bovey heath, leading to Chudleigh, 
I there crossed two branches of the Teign. All 
these rivers rise in Dartmoor ^ as I shall hereafter 
more fully describe. 

883. I have said that Chudleigh rock, which forms( 
part of a calcareous hill extending southwards, here 
advances near the hills of schistus ; and it will be 
seen in my second journey in this county, that the 
latter hills are continued above Exeter. But it is 
not by this phenomenon alone, that the disorder of 
the strata is here manifested: before I reached 
Exeier, I crossed the Haldon hitts, the high parts of 
which consist of strata 6i sand and sand-stone con- 
tftiulng marine bodies ; and these are on both sides 
bordered by low hills composed of the' red-strata. 
The Haldon hills, though geparated from those of 
Blackdown by the large valley of Exeter, and several 
ridges of hills with red strata, present the same phe- 
nomenon which Mr. Playfeir observed on the Black- 
dofwn hiUs, namely, a great quantity of scattered 
JUntis; but as that gentleman's hypothesis with regard 
to these flints occupied me, on account of its great 
geological im|)ortancei in several subsequent jour* 
neys, I shall not yet enter on &at subject. 

884* Wh^eji 
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884. When I came to the brow of the ^Haldon 
killSf commanding a view of Exeter and the sur- 
rounding scenery, I was much struck with the beauty 
pf the prospect, to which, indeed, the season of the 
year contributed. The soil of the fields newly 
ploughed being of a bright red, it formed an agreea- 
ble contrast with the lively green of those interspersed 
among them, where the corn liad' already sp4'ung up r 
all the compartments of this kind of chequer- work were 
bordered with trees in hedge-rows, which, as well as 
some scattered woods, displayed nil the rich tints ef 
autumn; and this, fine scene was farther embellished 
by the beauty df the meadows and scattered villages, 
bordering the great ajstuary of the Ex down to Ex-* 
mouthy where it opens to the sea. I arrive<l at 
Exeter at five o'clock, whence the next day I pro- 
ceeded into Somersetshire. 



WEST JOURNEY THROUGH SOMERSETSHIRE* 

885. Mr. Playfair, when he refers to the mouths 
of the rivers on the southern coast of Devonshire 
and Cornwall^ speaks also of the mouths of those on 
the northern coast of the peninsula as naless favour^* 
able to his hypothesis : the observation of the latter 
had therefore formed a part of my plan ;. but as the 
season was now so far advanced, I deferred travel* 
ling into Cornwall till the following year, and con- 
cluded my present journey by visiting, for the first 
time, the coast of Somersetshire ; doubly interesting, 
because, while it is, on one side, a continuation of 
the northern coast of Devonshire^ it forms, on the 
other, a part of that western coast of England^ 
which I had already observed at Bristol^ and which 
it was become essential to compare with the eastern 
coast, on account of what Mr. PlayfaSr had said re- 
specting some of the phenomena of the latter in Suf- 
folk and Lincolnshirey considered by him as pro. 
duced by local subsidences followed by elevations ; 
an hypothesis which has formed the first object of 
my examination in the present volume. 

Oct. 14/A. I set out early from Exeter^ that I 
might have a little time the same day aXBridgewaterj 
where I intended to stop. Between Honiton and 

Taunton^ 
6 
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Tamtony I passed over the extern extremity of th« 
BiMckdomi hiils by the same road as was taken by 
jl^. Play&ir ; who, having observed there a great 
quantity f){ Jimts^ formed respecting them the hypo« 
•thpsis which I have already mentioned^ and which 
}i^ given at large in p. 373 of his work. I now took 
ooly a sqperficial view, as he probably had done^ of 
th^ ^)e<;ts within sight from the road y but this wa^ 
f ui&ci€bt«tQ determine me to examine these hills with 
thie fiartieular attention which I actually bestowed on 
tbem in. my subsequent travels : for the present^ I 
cpnt^miediioy journey without stopping, tiU I arrived 
at Briigeuauter at om o'clock. 

886. The acquaintance which I had formed at 
ZhrtimutJk with Mr. Rocket here procured me that 
of bi»&i^l^'Mr. Jenkinsy the clergyman of thb town^ 
.^fid;inay0^ for the present year ; and I was indebted, 
bpth^^'him, and to the gentlemen to whom he in* 
Produced, me, for the most essential services. From 
Mr.. J^kins I received the first information respect- 
ijig th^ soils of this very remarkable county, where 
X^b^g^ my observations the same evening; but 
before I enter on them^ I shall give a geneal idea of 
;thisQoast. 



-i 



5€i7. The town of BridgavateVt at presept five 
, miles from thQ sea, stands in a part which was 
^ formerly occupied by the latter ; ^re having been 
: i^re an original bay of gre^ extent^ divided \)y 
f^Qkkn hill^ a long^ promontory of s^a^j calcareous 
■ n. : • Cc" ' " hil> 
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hills, so low in the part commumcating witb flie lanrf, 
that it wanted but little of beifig aa uland. The 
northern division of the benj extended from this pro* 
montoiy to the Meniip hills^ which form a high 
ridge, calcareous also, but of a nature very different 
from Polden hill ; thei latter consisting of strata of 
the lyas already desciibed, while the At^ndip I^Ui 
are composed of strata of various kinds of marble. 
These iatter hills, which advance from the interior 
part of the country, come down to th^ sea^ahor^ 
where they bounded the original bay on the northern 
side; its southern limit having been formed by the 
soils descending from the foot^ of the Qmml(^ 
hills. 



♦ 



888. Such then^ i say, as all the phenoiama wOl 
he seen to prove, and traditional motfuine&ta to 
testify, was originally the state of this riehjaixl eat- 
tensive part of Somtrsetshite ; it formed a large ba^^ 
in \A hich, besides the long promontory above men- 
tioned, there were several islands. Now; the wliele 
of this wide space is at present-filled up, -awd all tiie 
islands, as welFas the promontory, are surrounded 
by new lands, so that what is now called the d^ of 
Bridgewater scarcely deserves that name^ w^hepeas 
the original bay formed a large recess in the coast* 
Theke nexiylnnds are called Marshes, 9, n«ne>differ* 
ingdhly in 6rthography from that glviEfn to the lands 
of tlie same' kirfd on the Coasts ^ Hdstein and 
Sleswighj which I dct^ribed in the preceding vokine: 
^at' first' uridoubtedly, they^wene, in both coun^ee, 



^ ^ nothing 
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notking more tfaati marshes, though at preifent th^ 
are become evelleot meadows : they are called also 
JFensy on some parts of the coast ; and wbeti they are 
covered with peat, the name of Moors, is given to 
tiiem hei'e as well as in Germany. Three sfnall 
rivers, which originally discharged themselves into 
the bay^ haw prolonged their course through these 
marshes ; the ^<re on the norths now flowing along 
the foot of the Mendip hills ; the JBrue, more to the 
aouldi; and the Parrot^ on the course of which 
JSrufgewater is situated* 



In many parts of tiie mner tyorder of 
these meadows, it is difficult to distinguish by the 
eye the exact boundary of the lands thus added ta 
the original shores of the bay ; for the latter descend 
with a veiy gentle riope, along the lower part of 
which the meadows have extended themselves ; and 
it is from these soils that the peat, wherewith they 
are fbr the most part covered, has sUdden down on the 
marshes : it had even slidden some way under the level 
of the sea, before this space was filled up by tise se- 
(timenls of the land*waters and of the tides ; as will 
mppesir in -the sequel. But in dig^g clk>wn below 
the turf, the original soil is easily distinguished, as 
it consists of the red strata which compose the low 
kills encompassing the original bay. The greater the 
distance fiK>m this inner border of the marshes^ the 
Ipreater is the depth of their characteristic soii ; under 
which lies sea-sand, mixed with shell? of the same 
kkui at are now found o» the outer straiiid) indicatkg^ 

c c S a timw 
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a tnnt when the sand driven^ by tlie waves into tlie 
bay was still uncovered by the secUmente .of the 
rivers : this sand, mixed with shells, had formed 
here ulso scind-banks, which are now embraced by 
these sediments ; some of them even rising so nearly 
to the surface, that the tm f immediately rests on 
them ; as will be seen in tlie account oS my next 
jouniey in this county. . 

:. ^90. When we observe the immense extent, trf 
tliese meadows, all on a modern soil,, we canndt at 
first, but be surprized at the mass of the sediments 
•^hich' miKst have been brought hUher to fill d{y this 
space. But the case is the same here as it is with 
(respect to- all nexc lands on thd sea-shcHre, where the 
$ea withodt is ^shallow, and. M^ft/r/roii^iiJBave'beexi 
fbrdied m it, as has been alnaady descniibed: neiai^ 
'Bristol. The wav^s, alcrd even! tke^ 'tides wiion the 
9ea is agitated/ . cast up on tlie coast a great^ deal of 
sand, of which, almost alone, tliese nm^ gxMunds are 
fcr some way composed : and here againi as ia\other 
jilaces, the winds raising the sand.on theexlerioi 
itrand, form tit into dimegi As for the abimdajscd 
of the /(Sediments of the land-waters, this no 'longer 
appears.! surprizing, when we consider (as I have 
Blready liad occasion elsewijtre to point out) that, at 
the birtb-^ofe Jthe continents some thme elapsed beibro 
the loose fioil of the surface.of 'the hiUa.M^aaiiouQd 
by vegelation ;;:as the seed^ of ptapts Mvihgibeen 
successively spread, from tfee suDhuitstrf &e;m0Uft* 
tains which had beeo_^and» ia thsMcient rsea, tntt 

r- ' " . ^ th« 
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the circumjacent countries, their propagation muii* 
tiecessarily have proceeded very slowly. Thus at 
first the rains washed down great quantities of 
earthy particles ; besides which, the streams formed 
in the vales, while clearing and straitening their 
channels, must also have carried along with them 
abundance of the same materials. The Parrot^ 
having a longer course than the two other rivers, and 
arriving at the sea during floods with greater power, 
cast up on its sides the saitd which was tending to 
be accumulated on the coast, and thus produced a 
curved slip of land, designated in the maps by the 
name oi Stert pomt^ and resembling one already des- 
cribed on the coast of Suffolk ; this slip is cin ved, 
because, while, on one hand, the course of the river 
impelling the sand, accumulated it at a greater dis- 
tance than along the rest of the coast, on the other 
hand, this accumulation forced the stream itself to 
bend; and within the creek thus formed lies a small 
island. Some years ago, this slip of land was cut 
through by a storm, and its extremity is now re- 
duced to* an island, still bearing the name of Stert 
point. 

891. From this general description of the mflm7/f# 
or fens of Somersetshire^ on the western cocist of 
England^ it evidently appears that they resemble 
those of Lincolnshire on the eastern coast, which 
Mr. Playfetir, without having himself observed them, 
considered as a particular phenomenon, produced 
Jt)y a:local elerationy with a subsidence following it: 

IslmU 



I Bhfljl now dbew, in the details, that the same cir«* 
CQinstances which suggested to him this idea^bave 
here been produced by known causes. 

893. The very evening of my arrival, as soon as I 
had obtained sufficient directions from Ma. Jenkins, 
J followed the cburse of the Parrot below Bridge- 
tcatert walking along its left bank* Though tiiti 
town is five miles from the sea, the great tides pecu* 
liar to St. Georges channel are here very percepti* 
ble, the difference between high and low wat^ bemg 
under the bridge as much a& twenty feet: and the 
tides themselves extend aboye^Langport^ as I have 
*bad occasion to observe in other journeys. Nowth« 
extent to which the tides ascend in the channels of 
the three rivers certainly indicates that this whole 
#pace was originally sea ; ^and that the soil now filling 
it up has been formed by the sediments of these 
rivers and the sea*sand ; which, indeed, ia the opim(Hi 
of the inhabitants of the country. 

S9Sf I followed the course of the Parrni almost 
down to the sea, walking on the embankment, in order 
to observe the influence of the tides. Two-masted 
vessels ascend here as high as the bridge, but only 
with the tide ; for, as it was then low water, I saw 
these'vessels lying on the mud, moiored on both sides 
of the channel ; smaller vessels were moored only on 
one side ; and those still smaller merely lay on the 
mud. lience it is evident ttiat this channel is filling 
up^ the gediwente of the ascending tide^ not being 

totally ^ 
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totally carried down by the retreating ticles and th^ 
common current of the river: when I was there, the 
latter was flowing alone in the channel, and was very 
smalL 

894. As I went along on the embankment, I. saw, 
by two different effects, how sensible is the progress 
of this operation of filling u p by the tides. Mr. Play- 
fair, (p. 432,) thinking to refute Mr. Kxrwan with 
respect to the deposites of the tides, objects to him 
theoretically, that, since it is the same mass of water 
which moves towards the coast during six hours, and 
is also six hours in its retreat, there cannot be any 
difference in its effects. But I have already shewn, 
in another place, that theory a)one might have suf- 
ficed to make him understand the contrary, if he had 
examined in what manner this same mass moves, in 
the two opposite cases. When the tide rises towards 
tlie coast, the M'hole mass moves together, and exer-, 
cises its action on the bottom, agitating and raising 
the mud, which it carries towards the coast, and de- 
posites there during tjie interval between the flood 
and the ebb ; but when it retreats, it flows back at 
the surface only, beginning from the shore, and exer- 
, cising scarcely any action on the bottom. I proved 
this by pbservation at the end of my travels in the 
preceding volume, and I shall now shew that tlie 
effect of the tides in the Parrot concurs in the same 
proof. When this great extent of meadows was em- 
banked for the purpose of security againft the high 
tides, and the embankments were carried along the 

channels 
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channels preserved for themselves by the tivers in 
these new grounds, there were in that of the Parrot 
large spaces forming pools, round which it was neces^ 
sary to carry the embankments ; but after this had 
been done, the sediments of the tides, thus confined 
within the channels, not only raised the bottom, but 
filled up the pools ; and since then, in order at once 
to gain so much more new land, and to increase the 
rapidity of the descending tides by narrowing their 
course, these spaces have been enclosed by new em- 
bankments. But another circumstance will more 
immediately shew how quickly the sediments are de* 
posited here. At a certain distance from the sea>. 
this argillaceous soil is mingled with a sufficient 
quantity of sea-sand to be proper for bricks, which 
vare burnt in some pacts adjacent to the channel. 
Now when excavations for this purpose have been 
made of a certain depth and extent, new ones are 
begun, and the old are filled up by a very simple 
process : a sluice is placed in the embankment near 
thenV; this remains open while the tide rises, and is 
shut when it begins to descend; the water, enclosed 
within, deposites its mud, and is afterwards allowed 
to run off when the tide is quite out : and in this man- 
ner these excavations are filled up in the coiirse of & 
few years. Of this process I shall have an Apportu:- 
Tiity of giving another example. 

8y^. Having returned to Mr. Jenkitfs, and des-- 
cribed to him what I had observed, in order to be 
^ccjtain tbat I was not mistaken on any point, I made 
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some inquiries of him relative to the objects that 
might interest me in the remainder of my journey, 
which I meant to resume the next day.* He pressed 
me very obligingly to prolong my stay at Bridge^ 
tcater^ telling me that I should find many things 
M'Orthy of observation in the neighbourhood, out of 
the common road: of this I did not doubt ; but I 
preferred returning hither another year: the rains had 
already begun, and the season was so far advanced, 
that 1 was anxious to reach home as soon as I could, 
without losing the opportunity of making a few useful 
observations in my way, where, in particular, I wish- 
ed to see that {)henomenon of th<3 MeJidip hills^ call- 
ed the Chedder cliffs, of which I had heard an inter- 
esting account After considering therefore in what 
manner I might pursue my journey to the greatest 
advantage, the following plan was arranged. Mr. 
Jenkins kept a school, in which he had a French 
assistant, M. PAJNs^a man extremely well informed v 
and very obliging, who offered to accompany me 
some part of my way. A friend of Mr. Jenkins's, 
Mr. William AnsticEj had at that time the super- 
intendence of works very favourable to my views ; it 
having been undertaken to cut new channels for the 
Brue and the A^rCy ih order to straiten their course, . 
tthd terminate it with very strong sluices, towards 
the sea ; which would afford me ah opportunity of 
seeing the interior part of these soils. Mr. W. An- 
stice^ who commonly resides at Bridgewater^ had 
then taken a house at Uphill^ situated attlie extremity 
of the Mendip hills nearest to the gea, in order to be 

tnor® 
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jnore within reach of these works ^ Mr. Jenkins was 
so good as to introduce me to this gentleman's 
brother, Mr. Robert Anstice, who gave me a 
letter to him j, and Mr. Poole, who was present, in- 
formed me of some particulars relative to the history 
of the marsh lands. 

Oct. \5th. M. Pains having undertaken to shew 
me the road to Uphill^ we set out at nine in the morn- 
ing in an one-horse chaise. The causeway across 
the marshes is very firm and smooth, being made 
with lime stone taken out of the neighbouring hills, 
which differs in its nature, as do the hills that hap- 
pen to be nearest. In our w^y to the BruCy we 
passed over the extremity of P olden hill; and thence 
. I saw a great extent of the new lands formed before 
this promontory of the ancient bay. Here appears a 
phenomenon very characteristic of great dislocations 
in the strata, accompanying their subsidence. This 
promontory which originally intersected the bay, 
though proceeding from beneath the red strata of 
the l.ow hills surrounding the marshes, is composed of 
li/aSy a very distinct claiss of lime-stone strata, prevail- 
ing, in various parts, over all this country: while 
the M^endip hills on the north, as I have already said, 
are composed of strata of difierent marbles ; and the 
Quant ock hills on the^ south, which I observed ip 
a subsequent journey, consist of schistus and grey 
wacke. 

896. From 
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896. From the end of Poldeyi hilly the road pa&ses 
on to Highbridge near tiie mouth of the JSi'tte, where 
I saw one of those changes which are brongbt on by 
tia^e progress of the amelioration of tlie soil. This 
part of the marsh neair the sea, being mixed with a 
great deal of £ea-sand, forms very good arable ground^ 
but for that purpose it has required to be better 
iocured against, the inundations of the sea and of the 
land*waters. . It is on this account that the new 
channel has been cat for the Brue, in a strait line^ 
wider and deeper than its natnral channel, and with 
high banks ; the part nearest the sea has been strongly 
walled, and in this part have been placed two of 
those sluices with flying gates, which form an angle 
wiien they are closed. The outer sluice opens to- 
wards the sea ; and when the tide ascends, its gates 
are shut by the pressure of the water. The inner 
sluice is kept open, as long as the river, and the 
ditches by which the waters of the marsh are carried 
^% require a discharge at low water ; but, in times of 
drought, it is closied, in order to keep the water at a 
certain height in the ditches, that the soil may not 
crack. I have already said that this is also the prac* 
tice in the marshes of UoUtein and Sleswigh. 

897- This new channel for the Brue being open^ 
ed, nothing more has been necessary for filling up 
the old one, than to turn its sluice the contrary way ; 
the former use of this sluice had been to let out the 
land-waters during tlie ebb ; but now it serves to 
admit those of the sea during the flow, and to oppose 

their 
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tbeir descent till they have deposited tiieir sediinefits. 
We went on the embankment of this channel, and [ 
was surprized to see how much it had been filled up 
within four or five years. Hence we descended on a 
very wide strand, extending beyond the enclosed land 
towards tlie sea, and still continuing to increase in 
breadth. The sediments of the rivers being detained 
within the meadows, this strand consists entirely of 
sea-sand, and the winds have raised dunes on its inner 
part. Here then we have again the same proof 
whicli I have pointed out in many similar places, as 
well on the coasts of England^ as on those *of SleS" 
mgh, that none of the materials carried off by rivers, 
from the continents to the sea^ ever quit the coasts, to 
pass down to the depths of the ocean ; though such a 
supposition vforms the very foundation of the Hutto- 
iiian theory.* All the materials which the jB^t/e, the 
Ave, and the Parrot^ have detached from the conti- 
nent since they first began to flow, have remained in 
the ancient bat/y and have there even received the 
addition of the ^^^^ of the sea itself. 

898. From Highlrridge we went on to Hob^s boat^ 
Vrhere we crossed the^.r^ by a ferry; but it bad 
been imdertaken to make a great change in the 
course of this river also, ad I shall presently mention. 
In our road, we parsed npar one of the islands oiih^ 
ancient bay, that of Brcnt^ which riste to a great 
height ; I shall describe it in a future journey. It 
was near Blcydon that the new- channel for the A.ve 
was carrying on in a strait line, across the wide 
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meanders formed by'Aat river in the mar^ / a gre* 
deal of good land near the sea was thus to be ^i«e<i> 
and the new grounds along the upper part of it* 
course w/ere to be ameliorated. This undertaking 
•was then Mr. Anstice's principal object; he was^ aa 
I have said, .at Uphilly a village two mile* distant from 
Bkjfdon ; we went to his house, where he i^eceived 
toe in a very obliging manner; and when I had ex- 
^ained to hinL my views, he entered into tliem im-' 
mediitely, tiiat spot it^f. affording many objec« 
iwoDkhyafoifcervation. .. 

.-. i . • • '•'-.'- ^:- •/ ... = • 

: . »99. The firft of thes«'>vhich attracted n^yatten- 
lion was «n: insulated iuU; 'forming a promomoiy iii 
friie sea^ina lime with Xh^'MeadiphHls ; its form and 
Mtuatioai^]dered me desirous to ascend it, and Mr, 
iAnbtioe^ledixie thither; itd&<<K>vered winb f urf, and 
iibe< parisiiobiirch fitendaoa its summit. Thia is a; 
alkolivery fiE^oiitd3le for obdeirvaiion, as Weil ontthd 
tend aide^ 'aa'tewaridsi the! cpast ; espedaliy with' ft 
guidef wieii f lAcqitainted ;u^ilb ilocal xircuiki^ttooesi 
J-odking>loaRrttrdsJ;lle%ndy X««w the rocks of that ex* 
treiiiity. of the?JMe»4i)i* desdendiog to^a^ds /tUe sea 
iou'fiioat'xbaotidjstate) trdKersed by deepuiotepsrei^ 
tions, thfi-lowest^cff wHiohlewes insula;ted,tiie hiii\«f 
Bre0md0ivny wUer^on we^^.ere standkrg; It i? UsM 
ijnpp^ElMe 8(yt to perceive that thia ehaia^tf hills h ii 
long it«e9ooi$tpat(ty .^o^hich, though rcmaiiutist: at' ^ 
higher level than the rest, yet suffered also a subsi'^ 
dcIK^.Wl^h angular motions of ithi© 'sopwrafed ^ts, 
ift.tlifi calastrppb^ wber§hy> vfire:|frGduottl, ftotooiy 

the 
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the present bed of the sea, but Mo abcient bays wfaieb 
are separated by the extremity of these hills ; for no 
muse in existence since the birth of the continents 
can haVe occasioned ssueb a disorder ; as will more 
and more appear by details concerning the coast 1^4 
the chain of the Mcndip hilis themselves. 

900. Brean down was originally an island; but 
having been suirounded with mari^ea on the sedi- 
ments of the tides, the Aa^e contiaiKfcd its course 
through these, between the albove hill »lQ idbe foot ot 
the Mendips: the new channel of the, river was how- 
ever to pass^ on the south of Btean down, and to be 
terminated by sluices like Ihose eitready /described ti 
tlie, exti^mity of the JBrifd.^ By means o^i this, iht 
gi'eat extent of marshy already connecting: tkboriginai 
i^md with the land was to4>e enttmly f^nei, and all 
th^se^marshes seoired against inuadations, as wefi 
from the land as {hoa tte sea. :Mn ^Ahstiee nia4e 
me remark a small i^lond^ lower than tilisf but near it^ 
called Howrockj and another of oonsixierAlde size, at 
some distance in the sea, but stiUJOii tiie:4ame'^l]n6^ 
called Steep Holm; and he told me that botb these 
were ^composed of the sartne stratdx^i ^Hmei^time as the 
Mtndip kitts; which multiplier the monuml^nts at^ 
testing the formation of the bed ^tf 'the sea hy^Mi^ 
ience of Ite^m/tf; the following nlonumeliCs ctf a 
simUigr nature appearing alsorOti thesdme^ooast. 

901. Tiw oth^' ridges of blllri&di<tfae0«owai(dii 
tl^e sea to the nortil; and ofriginally th^js^liadiikewisa 

at 
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at their extretnfty large islands^ which/ ha,ying been^ 
united to tbe laiid by the extension of the marshcs:^ 
tae thus become cc^cs, with circumstances so similar 
to the preceding, that it is easy to rceognizean th«u 
the same catastrophe. - The aq>€ immediately follow*^ 
mg to the north, whidk was M first a large island^ 
called WoHeherry from^ the name of a village ther^ 
Mtuated, has a small island v&ry near it called Beam 
Bucki resembling the How rock before JBremi down ; 
and in tiie sea, in a }ine with this, and at Uiq sama 
distance as the Steep Holmy there is likewi^ a larger 
isl^ndy called the Fiat Holm, on which is a light* 
house. To the nOrth. beyond this, another original 
islandy called IVoodspringyhSiyxxMg been united to the 
land by the marshy forms also a cape, bearing the 
name of St. Thimum's head; and Before it,' at a. consir 
derable distance b the -sea, is a small i^landjCdiXl^ 
The Wolves* There are also two islands new thft 
opposite coast oiJVales. It cannot be by the actions 
hi ihatMU that these islands h^fre been separtiteii from 
the land in St. George's Chatwelj wlvcb, on the con- 
trary, is^ lending to he filled ap with the sand brought 
intoitfr^m the open sea by the tides asid the; waves^ 
and with the sedimeilts of the land*^waters : in conse* 
qoence of this, large sandJfcmks' have been formed 
here, which gradually appcoaqh the c(^6t ; of ti^iSi^ 
^he principal are Cuboenamd and Gorcy in front gf 
MridgavMerbay. Now in the history of the fitting 
up of this bay; and the succeeding one on the northr, 
4here are €/flf/€f, connected mih the periord when this 
, :' ' ' - •-•• .:-coart 

^ 1 
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coast was inhabited by the, R<nMm ; t circumstance 
mrhich, in my Lettressur I'kUtoire de la Terre. cmd de 
VHtmmey I bave aUo shown ia the progr^s of tli^Qt 
aUuvldl landa of the ££i»e. At the bottom of the. 
hill on the novtit^h 8ide of the. bay, toripmfited by 
Cdpe Beam Buck^ Mr. Anslafiie pointed out to me a 
village still bearmg theiiiaine^iof /Fe^/<)» mptrniarc^ 
this place thei^fore, as is reicprded in the chronicles 
of the country, was situated on the sear shore, in the 
time of the RomanSj thooj^ at peesQnjt.it stands at a 
distance Ironi the coast, in consequence of the in* 
crease of the marsh. There are otlier very remark- 
able nfionttoients of the abode of the Rdtiian^ near 
the Bt^HCy and of the dilGbr^nce in the state of tilings 
at ttoat time? comparatively with the piesent; of 
these monuments Mr. Anstice toW owe some particu* 
larSj but I did not see them liU my return hither the 
follovi^ing year, . - 

90ft. There is here anotlier phenomenon, Vjcry 
interesting in various respects ; and Mr, A^^tioe was 
ito good as to explain to tae all the partioiilaFB of it» 
with w hi<th hei was well acquaintod : tbis-^el^tes ta 
peat ;^d is appUcable.cbiefly to the idea fodtined by 
Mr, Play&ir respecting a^inularphenOmetipn in the 
JFWw of lifmro/w^Aire^ wheceofj in p; 45i3>i..he giye? 
Hn explanation, wiiich he presents as /^ apart of that 
5* geological system o£ alternate depi'tmm, and ek- 
** VMi/ion of the surface, which prob^WyN extends to 
^^ the whole mnfral Kingdom.'' He has formed this 
opinion, because he has not had opportunities of 

I studying 
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Itudylng ft great Tariety of toadts, especially tbcMjK 

encompassmg the ^orthsea; on whic^ at the begid« 

ningof this volume, I have^ with reference to the 

same objed, pointed out similar phenomnena, wlfli 

their evident cauisles; I have adduced another ek^ 

funple in Tarbay^ though indeed an incbnufiieraf^lei 

,one ;. but this in the ancient bay of Bridgemtef^ ot 

rather in the marshas which now occup;^ % 'i^ v^ 

remarkable. I have said' in general^ tihat^' wherey^ 

'large peat-moors have been formed bn a low orig^i^ 

coast, ihtpeat has slidden^ or; niore properly, flowed 

^like a lava, below the waters dt the sea?, without be* 

ing dissolved there; and that, wheh covered by dW 

^gillateeous and sandy sediments which ^form th^ 

^soB of the marshes^ it continues t6 fiow^uitdet* them, 

and even carries them dpvfn witii It belb\^the setu 

^Kow this is exactly what' Mr. Anstice lia'^ met Wiih, 

ill 4ii^ng the liew channels for the two rivers, add 

especially tl^at for the Axe / where^ at a 'gfeiSt depth 

under the sqil of the marshy has been foiiiid a coi^-* 

fi^uous bed' of jkat, more compact than that of tlie 

' surface, as it' has flowed, and is stfll flowing^* frdm'^ 

^,'l>ottom of the moor, and 'has passed under the pr«^ 

I aifre of the whole mass of the supenocumbent^ri^A^ 

But there is one drcumstanqe which ik very remark^ 

able, because it indicates that there have be^a 

' changes in vegetables, even, on our present coii« 

] iihents ; the atmosphere^ as t have explained in my 

' Bkmentafjf Treatistj having experien<:ed a sensil^9 

]^ alteration, as well as the Gqutd of the ^ea, from tha 

jravblution whereby the bed of the latter w4s cbansred. 
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I hav^ given . such examples of these sijcccssive 

ipliaRgejS \sianir(iaki a3 well terrestrial as marinq, 

.|u caja J>e reiferred only to the subsequent conse- 

^quenccs,.of fthis revolution; and I now proceed to 

,tiiQs^ in, xtegfitabks* Mr. Anstice .|x)ld me that m 

j^isjp^^^^whip^hf J^avii>g first sli^dei^ pnder the water 

^i;if the sei^ wa^ afterwards cpyered by the marshy bad 

1)eeQ fotutid.a prodigipu^ quantity of the seeds oiT a 

;pUnt no linger ^icisting ip the country, aqd hithertp 

lge|flO(all]r^nknown; these seeds are flat, and pretty 

- Wge ; tb^jr <;ijutside is still solids but the Ibterior part 

^Uquit^cteoayed. \^ < . ' 

903. The two hays which follow^ to the north, 
betwaeo th^e above-mentioned capjt^^ are also filled 
up; bui the soil formed^ in them /is different from 
^ that in the hay of B,ridgewaier, and these grounds 
.^rg, heye called fens, to distinguish them from the 
marm^s: they are not embanked like the latter, 'be- 
caus^, when they are cpvered by a hkli stprmy sea, 
. the waves do not ipiure their surface, oh account of 
.th?ir, being principally copiposed of sp-sandj lio 
-river, discta-rgins itself into (either of t^ese i^zy^, and 
^.the fejv l?rpQks whiph enter them bringing^dbwn but 
. e j^n^all quantiiy of earthy particles conimiratively 
with the three rivers arriving in that ofBrid^ervaterf 
• tliese pi^icles being Ijiere only sufBcient to bind ifie 
,. the ^and. * Thus th^ mundations of the sea have no 
"other effect th^n to nSse these lands by fresh depb- 
isiti^ and. ^, widen the ^one x^ver which even tne 
^fpjijg-tides, with awind frbm**tiie'sea,'nolonger'«^ 

tend; 
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lefid ;* ahdin time the Whole space will arrive alt thid 
' state. ' No hay is made on the parts still subject to 
inundation*; but they afFofd good 'pasturage, and 
much i cattfe is reared and ftltened on them. 
These meadows are intersected l)y ditchea, into which 
the tides flow. 

'* 964. .Here, therefofs^ we' agafti find that tbe» 
'/^^ has greatly ' gained upon the ieo, on the 
tjpe*fem as welPa^' on the easietn coast of £10^- 
land; and that thii is effected- 'by the rery agents 
considered, in the Huttonidn theory and maijy 
others, as at W6rk in <lestsroying the former ; that 
is t6 say the waters^' b«h of the land and of the 

* sea; Ihfe dedittifents of Which have, on the contrary, 
'fili*d'up^ these 'i^, as well as that of 'Bristolj far- 
ther'to'the-tiorth/oQ the same coast. ^ As we viewed, 
*frdkn'the liill whereoh we stood, this*' gr^at extoit of 

^ ike»4ai^ m ^mOfiht^^'fenSy and moffrs, I asked Mr. 
''2/Vi^ti'e^ ^hiti)«t«^rewtts dny t[i%i^<A&merseUhtre 
^^lA' iviib^ tHei^ )»pax^es ^v'eY^^indieMed* by adherent. 

* id61odr^;''»He'dl<>itio»'lcndw -thfeit' there was ; but he 
fla5*th»; sitfce il was *iMy 'intention W return inb 
this county the following year, he would, in- the 
mean time, colour for me, in one of C. Smith's 

-hiapfe,-*till*^trie pam^bich, according to his own 
-*idi*^^gfe; and 'suchiirtformation as he should pro* 
t^tt\4§ &itfd*'beefl^cei1»db!y occupied originally by the 

* s^«P*' Ilitfve thid rtap'Bt present before mejvand I 
'' d(i nHt tinnk'^ thatl iet^ggerate^m eatttnating these 
^ifcio 'fuet^ ai-^the aixth part of the whoW county. 
— ---^ -pd « 905- The 
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905. The weather was at present fine, but 'lai^ 
hrilliant clouds announced that it would not lo^ 

: continue so. I iotended, neverAeless, to ascend the 

MenSp hUU by tt^ Cheddar cliffs^ and to proceed 

over them to fVelk; an excuifsion ^r which theie 

remained but little' time, as it was aireaijy so late in 

the autumn. I had wished to reach Cheddcr tha{ 

liigbty itieanitigrfSo ^ on Ironi tbeobe the ll^xt *day on 

'^t, in order to observe the state of the $trata in 

these failb; butthedistatKreiVoin l>^7/ to CAa^ 

IMS 'ten mH<Js ; <it was already ithree o'clock, and 

'tfiere was no chaise to be hired .in r|he' nei^lbour- 

:fabdd: on An ooQs^ioi^ Mr. A|»tiee ^was again so 

' kind es' to^aidsist m^ aSesivg: tp- take me that evea- 

.vkgy in his • own dmNe, to Owii H^b^nee I shoukl 

have bot -tt^o rmHes ; to walk the .^next mmA^ to 

/Chedder; alid while he went^toiorder it^ifl/L Pjakp, 

;who was to vetivrn't&BridgotMt^r^ took me wi|h 

him! to the! place where the\ roadons were '^j^pioyed 

on Che stond-work /or Ihe n&w i^^apfHiel and bdf^of 

.'the Am; and Mr. Adstiee^' who was t6 itaU th^te 

: for me,, reoommended me in the mean time to Mr. 

JPxwiEYj the architect wh9 W84 carrying 9n.tius 

;work. ^ ■ -T.ii-'t • "r - ■ • ■ . 

906. On our arrival at tlus apol^ M« :P|dns,^Mora 
• he (Quitted me^ was so .good jas to tikiiik of dc^.«e 

a good oflke for' the ic^olvftig'^y, whm.I should 
no longer have Mr. Anstieef^tQ^dilpect me} and he 

.^ve me a better, of recommendatioa: to Mr* P* Far 
near Axbridgc^ a iuialiitown betwoea €rm and 

^ Cheddcr. 
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Ckedd^B Mr. Pc^rrayi,^ who pcofi^ioiially was acr 
^naipM with all tbq, sjooy sta-^t^ of ll^e cpui^^^ 
nfomifd ipe that ^ M^n^p hifl^ w^re compw^^ 
of 3lrata of mwy ({ifllfirept ^(^ <^ mar^eycf 
which wm^ w^n^ ^cy tbi^rk,. but mqcl) broken^ an^ 
the gwitBr pfurt cmsidl^bly in<;liQe(|. Amoqg tbf 
inat«^ria}« coUmI^ £pr tt)6 work tbea ijarrybg on, hf 
•bew^d im th9 ())iiB^ffac<i tntv^iaim t^ ^tooe, and tbf 

tlie former was here only ^p ynnsgulpr ip[i^s¥^s» wh^c^ 
being v^ bai;4, verred foe tb|^,fo9Qda,tion8,; whi^ 
ti» 4f^ by tbe regf^vity of iu, f^tratUt funiUb?4 
9tonM alroady of a proper thjcknespi^ not excee^ling 
fix m 96yw inchei^ and Fequiring only to b^ 
aquaf^d tfi form stnooth waUs;; tbe stones in eacb 
fpw b^i^g t^itm from, the sai^e stratum. Great 
qmotitie^ pf atoiiea of t|b^ latter 1^ ipd were coUecte4 
imre^ aiid ^n tbci ^orface of many of these I saw 
abundance of imall ahells, mostly bivalves. Mn 
Kerrey inlbniied me that scarcely any large shells 
were found in the fyas^ while, in tbe stone of tli^ 
McM4ip Mis, ^rp were different species of them ^ 
tbQ different ttrt^a. We were near the foot of ft 
fWOJectipg pail of th^ei M)ls : he l/ed m^ thither, and 
abew^ me a ^ratum which contained a quantity of 
laqga 4tri^je4 ^tmmia^ with their s1m^1)s pr^rved ; 
telling me that cxnrm^ 4min€m$ were found in somp 
itf tbe higher ^tr^ta. Thc^, great differences, aa 
will in the nM^)^ ^ ^^ itr^^^ |;hemselves, fts in that 
of tb« m«rk4 #nim^^ enc^^osed in them, sbpw that 
these strata^ though product |p par||( gf ^ bot^m 
. . ^ ' of 
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of the ancient sea so little distant from each otiier) 
cannot have been contemporary in their formation; 
and that great catastrophes must have taken place in 
the strata which now compose. the Mendip hillsj\ 
previously to the production off those of t^as* The 
perfect regularity of the laltfer Mrata indicates that 
the bottom of the sea must hdve remained a long time^ 
tranquil for their fortnati6n; but new catastrophes 
leaving subsequently taken plate, they are now found 
hipken into hills, with ihcltMtitms towards every 
point of the horizon ; as will beseen in tlie -cqurse 
of my travels. And a proof of the great agitatidn 
of the bottom of the ancient sea, after the earlier 
catastrophes, a& well of the ^rata of the MsndipSy 
Bs of those composing the lower hills, • appears in, a 
stratum of- breccia which Jllr. 'Perry shewed m^, and 
which, as he told me, lies over the cakstrevUsM^e, 
and is found in various places along the foM at th6 
Mendip kills ^ often broken and imlhed In a aub- 
sequent journey, I found the same stratum in one of 
the great intersections of thes^ hills. Thi» fireccwr, 
of which the ground is reddish ahd very iistAl, makes 
no effervescence with aqua fortis, tiiough « it has 
/sparry veins; tliefiagments'contajbedhi if areofgfr^ 
wackCj some angular,' and sottie rounded, l^s is a 
Tprobf that these calcareous strata \w oh- those' of 
grdy xvatkcj Contemporary wkh the *c^iVrf ;* and 'also 
that the' catastro\ihc6 of the 'upper i^frata extepd^ to 
ihose beneath them, a^ appeals {niWQuamock kilk 
on 'the other side of the bay,- of >vhich i shall speak 
io ft suteecjuent journey, ^ m : ^ ' ' 

$07. On 
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$07r :^0n the.arxiy-alof Mr, Anstic^in his chawe, 
Ijset .out Fith hkn for Croi^ We proceeded som^^ 
way along the foot „of the Menidip hilisy where all * 
the moors and marshes terminate : in this ridge theri? 
• are maqy intersections ; and we passed before one so ' 
deep, that^ as I was informed by Mr, A^^stice, a pro- ' 
ject was once eiitertained of - cutting a cpnal through 
it, in order to establish an interior navigation be- 
tween jBr/V/^ea;^/^r ^\}id Bfi^tol^ as jp. considerable 
supply of ship timber might be drawn from this part ' 
of Somersetshire, Be\^ond this intersection," rises a 
high insuiate.d* hill, . nami^^ ; Crook JPeak, appearing 
likQ a pone from the side whence we viewed it. The 
strata of this hill, which ^belongs to a part of the 
ridge of the Mendips, are nearly vertical, and show 
tbeif sections in many projecting masses pn its sidesf 
andsumjnit: if it were not covered with grass,, it 
\yould resenable the Aiguilles of the Alps. In the 
intersection on the other side of this, hill is situated 
Cross^ where we arrived just as night was coming on. 
Mr. Anstice intended to have returned to Uphill that 
evening ; but when I saw the roads in which he 
Y^ould. thus^hav^ had to travel in the dark, I per- 
3pafied hip to stay and sleep at Cross; and his com- 
pliance, besides that it spaced me much anxiety lest 
his kindjjj^p to me should have exposed him to any 
accident, gave me an opportunity of obtaining from 
him, in the course of the evening, much usefuL in- 
formation relative to what I had already seen in this 
country, as weU as with respect to the objects 
which still remained for me tp observe, 

"■...: ^' • " ' ' "^'- Oct. 
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Oct. \ith iHt. AofttScehavtng set but at sev«n in 
tfie morning on his retum to UphiU^ I sent IVL Pains^s 
letter to Mr- Fry, with an inquiry whether he could 
tcie me to early ; add receiving from him in reUum 
an immediate invitation, I quitted Cross at eij^ 
oVrlocl^ with % man to cany my portmanteau, and 
walked about a mile to Conipton house, where Mr. 
Fry resided : he gave me a most oblij^ng reception ; 
•hd when h6 understood my intentbns, he first sent 
to find a person who could serve me as a guide, and 
qirry my little baggage, and then explaiued te me 
ail that I should have to observe oui my roiid; hb 
was even so kind as to sketch for me a map of the 
course which I must take on the Mendip hiBs, after 
ascending them by the Chedder cliffs, in order 16 
proceed to Wells by Wookey hole; but as the way 
was long and latiguing, and the clotids threatened 
rain, he also sketched another road, leading down 
irom the hills to JVestbury, where 1 might spend 
the night m case' of wet weather^ and thence proceed 
the next day to JVooikey hole and Wells. 

gOgf. The guide being arrived, and Mr. Fry haV^ 
ing given him the necessary instructions, I set out 
with him fironi the village of Chedder^ at the distance 
of two miles. Axbridge, so called from a bridge Over 
tfce Axe, is near Compfon hoicse ; but our road lay 
on the right bank of the river, and passed over the 
foot of the Mendip hills. Having reached Vhedder, 
we began to ascend the passage' called th^ Chedder 
ctjfs^ It being & deep deft^ tWo miles and a half in 

leogtb, 



length, reafihliig from thd bottom to tte^ tf ter 

hilU. This is a striking pbenomeoon in thete oom^ 

tries, yfti^re, as the «^My strata form 01% Aiif/i^ tboT 

grt9t Jrectures whence resuk long d^lks are ea^^ 

tteanAy raro ; and I was glad to have it in mf power 

ji6g^v««ii example here of aciccuoistanceveiy.fpe^ 

9fjmt in mMiMmm^ particularly in the chain pf thtf 

JwpOj consisting also of cakaremu strata^ cm which 

|he catastrophes produced by the unequal i^ii^V/i^c^ 

of the strata have impresi^ &e strongest characters. 

The Cheidef tliffs belong to> die clastt^f combes / 

T^hich differ frott wkSj because they do tupi Avide 

ridgesi but terminate near their ramnttty and itt^ 

#hich, conseqaei^tlyy no rfocr either passed (x ever 

dan have pasied. C^ies are of various kinda: 

fbme are Inroad tfaronghdut the whote of their lengthy 

Having resulted ffom twQ fractures, with a 8ub«* 

dence in the ihtei'val^ som^ are narrow all the way, 

like that^lncfa I described in § 829r in the schisti of 

tii6i BoU^kead; ^tkd these are simple fracture^ 

widen^ by the incfitialibn 6f oha or both of their 

sides: lastly, othelrs are complex fractures^ ^it|i ar 

8ubsidmce of masses in some parts of 4l)eir extent ; 

ind the Utter is Oie cas^ of the Cheddtr cUJjfk, iLs l^iU 

afppear by my description of them. : - . ^ 

• : i- • r i. • '. 

909* The catasirbphesiyfthe^mto have faecean^ 

tlher of the characters which are bbi^ved inichose ni 

iSmJutA and of many caleatecfk^ mounlaiifatibi hUii; 

I mean interior eiioerns^ rtoilltihag froih the grMter 

subsidentc of sbiiiii of the^ioiv«r matiies of ^ strata!; 

divided 



dkid^ by Ibteure^, and not folloi^d by the masses 
jsbovti 4iie latter bebig supported on the sides, $uid . 
forming the roofs oi the caverm. It is, in sjioh . 
moMsme eMerm, ekteiadii^ far iilwarda^ and c(gn^ 
ntnntcating with each otbery that tnany ^n^^l fivers ^ 
are formed^' n^hioh issue forth in vallies : .^tr^^^aoisoft 
thift kind appear in the vaUiea^of the J^r/s^; and tbpre« 
is an example of them at the bottotv of the Cheddef^ 
cl^s. A little above the villagei: but before J en- 
tered ^the defile^ I stew; issuing from the: foot of the 
ipcks one oi the *pirincip^. branches, qf th^ Jse, 
whieh immediately turns seyeral mill^. In, these 
cmoefms tberemust be very deep reservoir^, whprcin 
^tre deposited the earthy; piurticles toougbt dQ wp^ from 
the surface by.tbeiriUajpf.wal;^ whig^ £ltrate ti|rou|ih 
the^fissures of the. aetata i for..^h€tstFi3ei]^.h^re, issuing^ 
forth was perfectly IknpMi; fltming' on .P^. st^ny bed 
qovered with moss i and thi^* ^«I,tQa,rnt, js always 
tke- case, fiXceptaAeriqng rain^w^. mIi) sojpje, parts gf 
t)keJura^ thfe^-e are uitetwi rei^ejwoiFS.Qf thi^^kiad* 
ir}iidiai*Q'so)deep^ tbaith^ WAter n^ver issues, oth^r- 
ivisiathaniiBipid, aa from laJkes, . - . 

»fHO, 5|fc,Fry;bad cbftrgpdmy^i(ie,toshew m% 
the mouths of three, dbtinotisepip of m'i^rn^ .^hich 
are in the sides of the Chedder cliffs: I saw the first 
of tbaseibn my rigbt^ at t^iCi^tain /height on thje side 
oi the defilib, a Ut^e wp.y» beyond its.entrai>ce; the 
S«ei6iid,. Iirtbfpr on, was ai a. higher level; £^id the 
thirds palbelef(, i^ still highear, n^r thetqp of thq 
defile.: Mr. f^^ wjipi.b»d filtered these caverns^ 
», yi> gave 
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gavtv me ^- the fbUcmoig/ geptrii .trcoimt «of tiiem. 
£kch^86riA«i9«|iieirk>Unrrtip1x»4 ^the oafeeosHrhkh 
4iMitrootaimiMi«itte m^ each btfaer^ not bding alliEt 
lbfe:sane te«el*:»> some way Ikeyoful tbe eotnipce'am 
iMftd'widdspwti^ like halls, M^the rooTmoreor 
i«ft dlevatei; . ^'^ a obtain extent these large cavU 
ties kave nArmw passages between ihem, 'on the 
SttDse level ; but afterwards, a ftiee of a rock prresento 
itBtlfj above or below Which tljere is an opening re^ 
qn^Huig a ladder to proceed ; in ijome places, the nem 
topenihgs are lateral ; and beyond ^ich of them^: th« 
same signs of catastrophes recommence ; krgev :€if. 
^mailer vacant spaces, which comnmmcate by norroif 
fMiSsages, being, succeeded'by a firenfing rock, with ft 
Hew. opening, either higher^ ; or lower, or lateriiL 
^<^ody has Ventured to psdceed iso.far as might bb 
{itBcticable idvtkgese succesiiidhs' of caverns, from^tiiie 
fear lest the 'candles sbbbid bpc exdnguished by any 
mephkio vapours; or bytbrwatep vKfaich drops froAi 
^e roof; aiKi farms therdtstalaGtibes^bnt it is evident 
Ifaat these wbtcrraneati p^^Mgesextq^ agreat way; 
and' there )isie tradition that a. dog, having lost itself 
in tfaelabynlith of caverns 'beginning at lV<»k^ hoh, 
jCMme Qkit,'Seyerai days afterwaiids, from one of those 
in itibe Che&bsr.eliffsy in a Istdte of extreme iw«idcne$i 
wid em^ation. , No stream runs through the caverns 
Opening ia the Cheddercl^s; the water which enters 
them.throegh the crevices of their tx>ofs finds other 
cfevices bemiath, and descends through these into (iie 
•lower jpeservoirs, wh^GMse the streams issue. 

pn-thi* 
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IbeMini^ hiUi it ^eeUy coBtwpMdattt wittii^tlife 
imtureoftiBOtt'whiofai have viaitedli^JMirarftLiiitiii^ 
tains omiirtiay alao of cMkartom ^ttait^ wliaiMi 
they safrnjaently occur; in paitiiaiiar^ Lhare iMi 
the eacemsoi^e. country oiBmp'euih, edebraled oo 
adeount of the anknal b<me$ fooad ift .theaa^ huried 
under the sttlactitea with which their fldor i$ conwed 
to a gpmft ihiekness : I ihall describe these amermm ^ 
etiier tnurels which* I hope to prepare tot publicatieo 
^fer the ctanpletidn of the present work ; but I moft 
here mention a circumstance relating to them, aa an 
example of the erron into irtiich those are liaUe t# 
fclly whd form hypotheses respecting objects wherer 
wtb they have no aoquaintance but from imperfect 
descriptbns. TUs is die case with Mr. Pkyfisa^ 
when he says, p. 460^ ^^ Tim ema oiBayreuth seem 
^ to hate been the den and the tomb of a whole dy* 
^' nas^ of unknown monsters, tiuit issued from ti^s 
** eentral spot to devoor the lo^ler inhabitants of 
*^ the woods^ during along succession of ages, befture 
*^ man had subdued the airth, and freed it from aS 
'' dominatioil but his own."* Mr. Playfair, when he 
wrote this, had not had an q^^nrtoaiQr of kaming 
jhat the bones imbedded in the stalactites of these 
-00vemB are those of the mkite ^enr, an amphibious 
<](ttlidraped now living only iq the northern latitudet^ 
mul, lii(e the jm^ never quitting the coasts : had he^ 
been itiformed pf this fact, well known to those who 
have observed these bones, among M^hioh Ihttveseen 
many entire^ heads, he wpuld have understood that; 
. - caverns, 
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.cawrw^Qow aittiated at a connderable height m ihit 
centre of our continents, could have been lentered by 
these animals only while the sea was at the same high 
level; and that consequently these hills mustJ^ave 
be^i islands of the ancient sea, produced, like all the 

mountams of our continentSi by catastrophes of the 
Strata apjterior to the retreat of the ocean into \\s 
present bed. Amphibious animals entered tbe^e 
caverns^ then near the shore of the ancient sea» ^ 
t^ey now pnter those on the shore of our modern seo, ; 
for example, I have heard that, at the foot of the 
rocks on tome of the northern coasts g( Scot(^w^ 
there are caverns frequented in this manner, by ^JCff/i, 
ilfhicb enter those retrcjats to bring forth their yottng» 
to devour their prey, or when they are dying;, in the 

Jatter cas^. the caverns become their tombs : but tJie 
wild beasts ctf the land have no such places of qoi|i«^ 
mon resort while living, nor catacombs wjbitbfer they 
retire to die apoQg the carcases Qf tlfeir ccfmpsmvn ; 
the irbtle surface of the earth being.their habi&tjpp* 
i^ this pBiy possible mode of .accounting for the$e 
j^gnes 'is copfinped. by th^, following circuipstance. 
Th^xapems oi JStfyrcf^tkare at variouv heights, Ulfe 
those ip.tbe Qhdder, ^l^s; and I entered s^veml, 
iioth of the hi^^, and oi;tbe louver : now it is only in 

^^ose above a. certain level, lassuredly that; of tl^e 
apcient sea, diat any^bones are f^nnd ; there aretione 
in those below this line, which were under the water 
of tbatsea: and as I wasin^r^ed by.a gui^e who 

. acc|op)|ianied me^ sea-9and iafqund under tfap accu- 

mulatipn 
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ttiuktion of the stalactites in the lattef davefrds/tti 
well as in those above them. 

512. I return to the Chedder clifs, the cause of 
which is so evidently seen to htive been a gveztfrak' 
tare across the sfraiay' that nobody doubts of this oh 
viewiilgthe chasm; and the first ' idea 'natnrally pre- 
senting itself to the mind, is to ascribe ft to a violent 
earthquake. It fe' certainly, fndeedj' the effect of a 

' convulsion^ but of one very different in its nature; 
namely^ of tbat Which, in strata origihally hortz'onttil 
Irrid continuous J produced hills above plains^ ' and 

'*zrfc between the hiltSy and in consequence of which 

* we noW- find the separated masses of these sihata^ 
" fbrining the various eminences of our continents, ^ io 
'^k^e/acquired different degrees of inclituttion; even 
"•^or'liatr' as to have bfedome, in some places, nearly 
'rrfrfAr/v which revolutions will niorifknd more mani- 

♦ Rst!5^ appciar in the description oi l^e' Mendip ftilts. 
Jti'^e' Chedder cliffsy p^articularly, these dlslockidAs 
of thfe htrata are immediately eVideht, when ttfe^fes 

• a^ compared with each bffier^ 'Iti ascendin^'tt^ 
'^ defile, the strata on the left iide jif 6 seen tb^ ^ be 

itiuich indined'towards the interval; ivferte 'those tJn 

' the right side rise 'towards it; bdt iHfK a Stronger' Ih- 

ciination4nward^^ it having bcetf tftis*differenc(i*4il 

their subsidence whicfi occasioned fceir rupture.'''^ 

■ . * . . . '. \) I" 

913. The strata being here' calcareous din^t 

* proofs appear, not only that they Were successively 
formed^ in a horizontal and continuous position, on 

the 
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the boft($m of the sea, but that the latt6rf tfafihg ^ 
ioDg period, did not^.^^ufFer any cotivulsion;' The 
parallelism of the s&atcr' t^ith each other, and the 
^fnaririe' bddies contained in' them, demorisfrafe 'the 
first of 'these circumstances : and 'wtth Respect to ith 
length'of 'th^ period,' it is prt)V6d'by the ^uccessiife 
"chaii^eln the nature 6{ the htntdj though all caled- 
reoiiSy iixid by k cbffespondetit fehdnge in'the'sp^^Ses 
of the marine bodies. These differences in 'tfife 
species. of marine bodies, and in the nature of the 
cdlcdrebiLS strata cotitaihfcg ^Heib, 1 hitdTOund iii th^ 
'Jura^\ an'S]*hi''.s6v)erat(rth8r^moWteim v^h^ I hail 
'forrpferiy dfeerVed ; {Mt VihOxAA'^^ tfeeitt^^kd ih 




inthe; tnassek fkllen^froraf-diffeffeht 'HeigHtS, -wfei^h 

contkihfeA ^sbeilS ^of dftfertshtf^'s^gci^^-^'bat I ^hatl 

Sj^e^fe 6fiiy)if^bhe.piiHieulir*Wt&ii^ tJanSiitirigof W 

' bliiek'mirlffle/ Of tliis f s^M^^blAcfe^cSS^^s- seals 

^befof^ the'E'oiises*in-the till^ df-'eWfedtfcf,^ and! 

"remarked in'them^al^'ukAt^'crfrrinha^l^ *pots, 

'the nature Jf' Which f Was' hot: ' ablfe ^«a^ ^ifiStilngUilik, 

^lieeau^e ttfe Wfkce '6f these blocks? Wa^lfeetf feoiarsdy 

.^wdtfgHtV;-'! fhiuhd'^bindkricb-'t^f frd^ of iMs 

''stratoih*&i: th^ioot Afthe rdi^s 6Uhe'€Mdder d^, 

all marked with these indistinct- 'Aiiflefspofc > riiJr 

could I form any determinate idea respecting them^ 

I'till 1 Came tb sortie bibtks 6f the saine»k{tid,^nterly 

4w0Tfeetm\t)iibteiessj aiid^^lying'dn 4fe^ir^fla?B'S!de, . 

^Avhich.had'remdWed'sb Idng «^bj^ed'"te fhe actldiMi-^f 

'* tiife air, that, on their surface, the stone; itself had 

been 
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jfieen de^mposed, and the m^ri^e bad}ed confliliieil 
in it were left in relief: they y^^te ran^fied corallines i 
r^d I^ a slab been dawa o^irooi the upper surface 
^pCooe of tbaiKi (blocks, it, would have fonped a beau^ 
.^^specioieiijibr^a cabinet I then perceived that 
ff^ white 8j)9ts. whicjbt JJiad ob^rved in so manjf 
-f^rit^ocksw^re^jn t^^ frac^rea of the 

iJjb^mDy the whole being filled with the sanM 

jlestuiig4^;;ia^re of ti^e^ca^trof^e w^cb produped 
,the QM^ fM*> «Qd:»mo9^0«ese Is, fin^ its un- 
.^^cflvW^^. .Tb9Q|^ ffW>e, P^rts of ,tlbs defilje 

fdi$^n(;cib6t:i|mthojj^df^4,4n(l by tbe'i^jeot apd 
it!eli»e%tiag.fin^^ 0(|po^ti^, toipach pt^er» wl^ph are 
j^nd iii:n^ of ,tt^ > <^e$)(^ produced l^y tacb frac- 
itut!^y1^tmm}^M(foV*fi wry wide spaces ; ,i^ on 
iatt«9ti.vdy,-#X]|inioin|(.|l^^e ifp^ces, especially with 
,respect;|q j^bi^^^raitsitjif^opfkof the strata on thdr 
,0ppo9ite'^d^,itpan|D,ot fate, j|(^Ued t^at,lar^ o^asses 
-v^.aU ^<^^ have.iitbere.JtztnA tc^tber frpioo the 
dOpiJwhfll^ut^caveKns Mvebeen pro^uced,ju) the 
,M«9#efl. ifff^^QHJg b^jusc by a.|preater sulmdence pf 
itkveir )ow»r parts. 

915. Another ci»:aai«tai)oe which shews tbe.- 
,j«^ie of ttos f^tastropbe.is the great ioequali^ of 
.Ibe slope of tj^e, ,hi}l;t|Bni of,the Cke^cUff*^ xtoyr 
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serviag as a^liigh road to cross the Meni^ hiUsi ttl 
some parts of this road, there is a very rapid ascent { 
after thi% tiiere are spaces nearly bori^ntal; and 
the sitoation of the strata on both side% along ^e 
wholeiextent) shews liiat these differences have beeti 
produced by subddenoeSy successively^ but irregularly^ 
more and mdre considerable, after longitudinal frac-^ 
tuces of the entire mass of the strata^ from the top of 
the bill, down to the present bed of the A^vef inde*« 
pendently of the transversal fracture whence have re*^ 
suited the Chedder cUffi. I could not obtain any 
account of the manner in which a road was made 
her^ nor, jctosequently, respecting the original state 
of the bottom of the fracture, now rendered even and: 
amootlu . But of many similar roads in. the chain of 
the Jura^ the history is well known ; and there is 
even, in particular, a fine monument erected ia 
honour of one of the Dukes of Savoy ^ who nmde a 
great road from Savoy into Dauphiny, through a 
defile which much resembles the Chedder cliffs, and 
still bears the name of Passage des Echelks^ (Pas4 
sage of ladders,) because formerly there was no path 
l^ere but for foot-passengers^ who, when they reached 
the end of the defile, were obliged to go down ladders 
to the bottom of fin abrupt section of the mountain* 
There is a Latin inscription on this monument, des<« 
cribing, in the lapidary style, the former state of the 
passage, and wh|it it had been necessary to do, in 
order to make a road for carriage. The bottom had 
been full of pointed rocks, and in some parts of it 
there were very deep cavities. In order to fiU up 

£e tfaest 
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tlitesei vft&t quaftfitiefc of ^ maisaes 6n die ndes wert 
))lQwn up with gunpowder, aod throwo down btotbe 
Ifurgest intervals of the rodcs below; and the sur&ca 
wms; afterwards levelled with tiie smaller fragments : 
then; after cuttitig away a great part of the abrupt 
section without, itnd t^miwing there abundance of 
rubbish, a winding road was ftoirmed* The whole of 
Ihe labour employed in this work haa, howev^, {nro^ 
daced only whM a great many torrbnts .have effected 
in mountains, when, havibg been carried aldng by 9 
xapid declivity, they ha^e levelled the bottom of de^ 
files with the materials which they have brod^lvtdowa 
in clearing the upper parts of thehr beds. JBut nd 
stream can ever have passed down either the Ched* 
ier cli^\ or the Pcmage dea Echclksi 3o that art 
iias been here obl^d to intervene* . 

916. It is thus that, though the Menc^s can be 
ranked only among hills, the Ckedder cliffs fanasik 
instances of severd of the phenomena which belong 
to mountains composed of stony strata : and these 
cliffs will, at the same time, afford me en example of 
a kmd of chronometeTy likewke uncommon among 
the hills of these countries, where most of die external 
^tures of the catastrophes of the strata^ as well on 
the summits as on the dopes, are concealed by a 
tiiick loose soil of a different nature. The ivhole of 
the descripticm which I have hitherto given of the 
Chcdder cliffs evidently proves this fracture of the 
strata to have existed at the birth of the condnaits; 
ii having been merely an accidental effe<:t of the 
- ' cause 
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cause (the nWure of vrhkh I do not here consider) 
that produced great. angular motions in the divided 
imasses, now forming the cliain of the Mendip hiU$* 
It is therefore csily since the birth of the contiifientft 
tfa^t gravity, BX^ the various atmospherical actions, 
(including the j&X)^s which detach masses from the 
rocks,) thaviog a^to^ on the abrupt sides of the Chei^ 
ifehc^/f^y ctfid h^'^HBig caused them to crumble dotvii, 
ttie failed materi|tfj)» h^-ve accumulated under tbem^ 
i^d rising a^iilst them in taltises, have prevented 
the fartber, de»ioliUan of the parts which tliey \bm 
imve covered. Tbe^e accmrmlatiimSf by thear ow|f 
pmgre^j sdE^ that o^f v^gttatiw on their sk^>es, con-^ 
stitute one of the olassea.of c^^(>iKMm/er^ common to 
idl moii&t^s, respecting which I have entered into 
many detoils in;niy. JMtres sur r Hydride la Terra 
^ de V Homme i il is to befound in many parGft of the 
sides of ^Ch$ddercMjf^.; but I ahaU Ibere speak 
only of the iQOst remtokable tabiSy situated on the 
right sidc^ of. the defile^^not tac beyond its enti^ance 
from > Cheddar. Tbete was Here tiT^nally ah abnipl 
fijpidep very hi|^ and broad, but composed of strata 
80 much jshattered^ thit giiavity; and frosts when the 
orevicesare filled with water, have caiised it to crum^ 
ble down veiy ra|>idiy<r Hence res^Iti a to/i»Fofttxe 
rubbish, whidi has>spDead somuchas' to have Tender<« 
ed this part of the defile veFyMtFow, and also has 
risen to a grc^at height against the origioaSy abrupt 
side, near the top of. which is the mouth of the first of 
the caverns above inealieined. This fall of aiateriids 
eeitainly began as soon as the cbntinejiis ha^ been 

^eS abandoned 
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ibanddned by the sea ; it has been ever since cottinu^ 
ing ; in some parts, the opferation is at an end^ but in 
others, it is still going on. • This is shewn- by th^ 
vegetation^ which cannot permanently estabiisb itself 
on a talus, while much rubbish continues to falL Now 
the part of this tulus nearest to CA«rf4p^ is, to a great 
extent, covered with turf nearly up^te llife foe* of the 
rocks; and I saw a flock'ofsh^pgrazbgoait The 
mouth of the c^i^i^r;^ being above this part^ liie aoces^ 
to it is difficdlt and fatiguing, especially in dry sea- 
sons, when these grassy slopes are extremely slippery. 
Beyond thi% the falls of rubbish are still too frequent 
to allow the grass to spread very high ; and ^ in some 
parts, thepe* is none yet but towards 4h^' bolted; 
This is, as I have said, the most r^narkable example 
intlie Chedder ilifsy on account of 'its ektbtitj/but 
ki many otijier p^tts of their sktes^ it is repeated bn ^ 
smaller scs&e. If the continents had esi^d during 
ft very great .number of ages, aU these /ft/ii^€^ would 
BOW be covered with grasls op'tb-the top. > This is an 
va^^^^evBel^kronimeteri in all the mountains of the 
oantinents, an4 at evto^ height in those mountains; 
wherever any .of: their • isides ^ haVe been abrupt ; it 
alteststbe smalLi2^^u% of /the^a>»^;^n/#; and I 
was particularly! j^d ta meet witb an: example of it 
in the west oiJSngkmd'yOa aeooutit'of (iieconrespoiK 
dent {^nomena which Xhavealfeady^desmbed, and 
shall contiaue to describe^ on the coasts. / - : 

c 517. Hhefractute which' produced the Cheidsr* 
ciiffs hftving. passed tturougb a great thickness. of tho 
^ .;. J , strata^ 
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sirat^y the great variety of their composition, though 
they. are all calcareousy is shown by their fallen 
masses ; • and this variety can only be attributed ta 
precipitations^ succesfeiv^ely changing in' the same 
M^uidy on account of the niew ingredients arising 
frota the interior part of the globe, through fractures 
of the strata^ which had undergone previous catas- 
trophes ; and these changes, as I have said above, are 
likewise indicated by thc^e in the species of the marine 
animalsfound in the strata. Moreover, the fracture hav- 
ing been very winding, great differences appear in the 
situations of the strata on the opposite sides. I have 
also said, that, in ascending the defile from Ckedder^ 
the strafa on the left are seen for some way to incline 
towards the chasm, while, on the right, they have a 
much stronger inclination, and dip inwards; but 
when the defile malces any considerable turn, the 
appearance of its sides changes also very considera* 
bly ; the strata do not tl^re follow its slope by their 
simple inclimadon ; they* descend towards the course 
of the A.ve in several terraces, each preceded by a 
fracture; and it is the difference of inclmation in 
tto^se teiTaces, which has produced that above descri- 
bed Jn the slope of the dejfile* 

918. After having ascended this road, which 
is about two miles and a half in length, I came into * 
a winding vale crossing the upper part of the hilU 
It may be judged that the sides of this vale, espe- 
cially that on the west, were originally inore steep 
than they are at present j they have crumbted down ^ 

and 
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and their faluses are coyere4 with turf, through 
which appear in many places the summits of the 
strata inclining inwards. At the end of a certain 
space, thi^ valp is diyJMli^d jmtfiib^Q branches ; one of 
these condnties its caiir«e pi^ro&s. the hill, and goes to 
Rawhoroughy on the north,*, the other follows the 
direction of tlie bill, turning to the east, towards 
Priddy. These are t'o/^^ ^at eertaiitly have not 
been excavated by running xtxOeri^ for there are no 
2|treams on the sqmm^ts of hillis: tl^y h^v^ inani^ 
fcstly resulted from the catastrophes of the strata^ 
which, as they dip inwards, shew every where their 
^dges pn the summit; and of which the different 
degrees of sub^cience hwe prpdi^ed their in^xions 
of the surfaee. And besides, it dearly appears that 
here no water9 can h»ve acted but l^ose of the sea; 
&r, instead of a loose soil composed of small frag-r 
ments oiiheealoaretmistr^aj this summit, as I shall 
shew, is covered with a deep iondt which cannot have 
})een brought hither frc^jfi npy ^tm^f sincp the 
ppntinent has ei^cist^d* ! . 

919. Ckmtintaii^ my iro^d, I ascended the vale 
leading to Prid^y ; but my walk now became exr 
tremely disagree^^ble, because the rain, which had 
jJready begun when I reached the top of the Ched- 
der cliffs, much increased, «md continued very 
violent during the rest of the day. My way up the 
yale was for spme time bordered by walls newly 
ppnstructed with fragments of the Galcareou^ stpata, 
fer tbi^ gnclj>§ure pf iWs whiuh if >v?,s intended tq 
- imprpye, 



improve. So loog as I walked between fiiese walls^ 
the grass, bejng trodden down by passengers, wetted 
only my feet ; but beyond this part, the • road 
branched off in vari(His directions, and /is I was to 
guide myself by the objeqts markcid in Mr. Fry's 
little map, without following any beaten track, I was 
obliged to walk through high fern, which wetted me 
up to the knees, as much as^if I hi^ been in the 
water ; and I then had reason tp be very thankful 
for his kind foresight in a.lso sketching tlie road to 
IVestburyy which I determined to take, as there was 
1X0 probability that the rain would cease. 

920. Sioke Lodge, a house inhabitol by the keeper 
of a warren, now became the object to which I was 
to direct my course ; I had therefore nothing to do 
but to walk in a strait liqe towards it, though I often 
lost sight of it by the deep inflexions of the summit^ 
produced by greater subsidencof of the strata, which 
strongly inclined mwards, and being irregularly 
broken off above, raised their heads here and there 
through a very thick covering of pure sand* I could 
avoid these points wherever they appeared above the 
fern ; but many were hidden by it ; and Iwas there'- 
f(Mre obliged to walk with great caution, lest striking 
too altnv^y against some of them, I should fall on 
^ers. IS^or was this the only obstacle which im« 
peded mp in my walk ; for the moles working easily 
in the sand, all this part of the top of the hill was 
full o| iQQle hills, partly . concealed . also by the 
lern. . 

921. After 
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921. After having crossed a uride atad deep in- 
flexion, in which the points of the dipping strata 
rose every where above the turf, 1 ascended the fol- 
lowing hill, and found the sand inhabited there 'by a 
different race of animals : I was now on the warren, 
where the very numerous burrows of the rabbits 
were as troublesome to me in walking as the mole* 
hills had been ; my feet often sinking into the holes 
concealed by the fern. The rain continuing with 
great violence, I hastened to reach the warrener's 
house, where my guide having introduced me as 
recommended by Mr. Fry, I was received with the 
utmost hospitality, of which I was really much in 
need. I found there a whole family, men, woipen, 
and children, all employed in making or mending 
the purse-nets used for catehing rabbits : they lighted 
a great fire to dry my guide and myself, while they 
set before us what ^eir house could furnish, bread 
and cheese, and beer; and on these we made such 
a comfortable meal, as enabled us to continue our 
walk, after having rested ourselves for an hour, 
during which I made some inquiries of these people 
respecting the m^agement of the warreQt 

9S2. In crossing it, I had remarked some lime 
which seem^, within a certain extent, to have been 
thrown on the ground by handfuls ; and asking my 
hosts whether this had been done intentionally, and 
for what purpose, they informed me that it was to 
laoark the places where they had already taken rab- 
Wte this year, thftt they might not return to th«i» till 

th« 
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tiie next ; by which time this lime would be washed 
by the rains into the ground, where it served also 
to promote the growth of good herbage. They told 
me that) proceeding in this manner, they took about 
3000 brace of rabbits every year ; a number to 
which they were limited by their lease, under the 
penalty of damages payable to the proprietor, as the 
warren was always to remain stocked to a certain 
degree. I asked them how this matter could be de- 
termined between them and the proprietcnr ; they told 
me that the warrens were visited every year, at a par^ 
ticular season, by sworn inspectors, who could jiKige 
very exactly whether they were stocked as fully as 
they ought to be, and who made their report to die 
owners ; on this report, if the warreners were found 
to have destroyed too many rabbits, the magistrates 
had power to oblige them to the payment of a sum 
adequate to the damage, and even to annul their 
lease. In catching the rabbits, this warrener has 
some competitors ; these are the badgers and pole* 
eats which have their holes in a wood on the slope 
below tlie warren ; but he has mudi the advantage 
of them in cunning : he ha3 built a low wall along 
the warren on that side, with several openings, whicb^ 
while they leave an issue for the rain waters, like- 
wise offer an entrance to the inhabitants of the wood ; 
but only to lead them in^ traps set there to catch 
them. 

923. In fine weather, I could very well have dc- 
spendad ftoi» thi$ ispot to IV^bury with only my 

guide. 
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guide, though he bad never gone down this side of 
the hill, for we should e^ily have found paths on 
the slopies ; but it is very disagreeable to seek them 
in the rain^ and when the grass is wet; I thei^fore 
begged one of the warrener's men to accompany us^ 
till we should have proceeded far enough to be out 
of danger of losing our way. In this descent, I very 
inuch regretted that the weather was so bad ; for 
bad it been fine, I should have aijoyed extremely 
the beauty of the prospect, which included the whole 
of the aacieot bay of Bridgewater now changed into 
meadows covered with herds, together with the sur-^ 
Kiundbg hills. However, the rain did not prevent 
my observii^, on this border of the Mendips, pheno- 
m^m en^iely similar to those ai*ound thei lakes of 
Switzerland and S(woyf which I descibed in my Ele-* 
wentcny Treatise as visibly showing how those cavi-^ 
tie^ bad b^n produced, namely, by the subsidence of 
the strata orig^oally occupying the spaces now; 
vi4:ant ; for I saw on this slop^ ridges of small bills, 
^dually descending to the border of the meadows, 
and: composed of large oia^si^s which had fallen for* 
ward, presenting at the top the section of their str^t^ 
$Ux>ngly inclined tpwards the vacant space* * 

924. At four o'clock, we arrived at the village of 
Westbury^ where, at the inn of the H^se andGroom^ 
(which I have pleasure in mentioning,) I found very 
kind people, who, when they saw us so completely 
wet, were eager to dftjus evpry friendly office* They 
lent me dry clothe^ ftsd m«de a good ixre fgr n)e, by 

the 



4sr 

ihe side of which I spent the evening writan^ my 
notes, nnd drinking tea ; and I then retired to a com* 
fortablebed, where I recovered tolerable well from 
the fatigue of this bard day's work. 

Oct. nth. I set out from JVestbury at eij^t. iii 
the morning with a new guide, and went on foot to 
fFookey hole, the coww already mentioned. It wai 
now fine weather ; a^d as the cheerful aspect <rf tha 
low hills in a valley crossing the chain of the Mend^ 
recalled to my imagination the pleasure wbicb 
similar excursions had given me in my youth, it sup- 
ported me in another ,walk through the wet grass*; 
though indeed this walk contributed to the ill effect 
which the latter piirt of this JQurney subsequently had 
on my health, 

9S5. I thus arrived at a hamlet which is caUed^ 
fVookey hoicy from the name of the cavern, though 
at some distance from it The entrance of the 
cavern is closed by a door, and the key is kept by a 
man belonging to the hamlet : my guide took me to 
bis house, and he came with' a lanthom to accom* 
pany us. The most remote branch of the small river 
^S€ proceeds from the cavern, but it issues through 
a crevice at the foot of the high hills which border 
%\x% western side of the valley, and enters a narrow 
glen, whence coming out into the valley, it serves im* 
mediately to turn the wheels of a paper-mill: I oh- 

* Mr. Db I4VQ w«^8 at this time in Uis seventy-ninth year. • 
Tr 
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sei'ved that it was perfectly limpid, notwithstandinc^ 
the rain of the preceding day, and it flowed rapidly 
on a stony bed covered with moss. . 

9^6^ The hill presents, on this side, a great sec- 
tion of the lime-stone strata, in the blise whereof is 
the cleft through which, as I have said, the Ase first 
flows: ascending the southern side of this cleft 
through a coppice, 'we reached a spot above that 
whence the river issues, and saw the stream rush out 
£)aming from a fissure considerably below the en- 
trance of the ccpoetit. This entrance is artificial ; the 
stream was heard as it still is, to fall in a cascade 
within the hill, which was pierced in order to discover 
the course of the waters; and thus accidentally was 
opened a way to caverns hitherto unknown; the 
passage to them laterally communicates with the 
a*eyice whence issues the stream. I did not proceed 
farther, not thinking it prudent, after my preceding ex- 
cursions, to expose myself to the chill of the interior 
damps : however I saw the torrent, which is formed 
in caoems above those accessible from this point ; 
and of what is observed beyond, I contented myself 
with the description given to me by the guide. After 
proceeding a ceitahi way along a narrow passage, a 
spacious cavern is entered, with a very lofty roof; 
hence there are passages equally narrow, leading to 
two other caserns, which generally satisfy the curio-, 
sityof those who visit these subterranean recesses; 
as they contain large masses of stalactites, and in 
particular a group of very grotesque appearance, con-» 
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sisting of a large pyramidal figure somewhiat r§s^m«^ 
blirtg a woman, with several ^tnaller ones aroufid it; 
commonly known by the name of the Witch of 
Wookey and her imps. Another passage, however, 
opend here, by which more adverttarbus visitors have 
proceeded much farther, finding new caverns, and 
new passages, the end of which has never been 
reached. Here I was again told the tradition of the 
dog who had entered /-FooAiejf Ao/<?, and cdtne out, 
several days after, fi-om one of the caverns in the^ 
Chedder cliffs. In my next journey, 1 shall relate a 
similar event, which happened not long ago in some 
cwoems near the river Darty and which was told me 
by the master of the dog. 

5)27. I shall stop here, to cotasider these cairns 
so frequent in mountains^ especially the caldarems^ 
on account of the solidity of their strata^ which, at 
the same time, have no adherence to each other ; 
Whence it proceeds that the loWer masses so eai^ily 
separate from the upper, when the fractures^ neces- 
sarily produced in the motions occasioned by an un« 
equal subsidence, do not pass directly from one 
stratum t6 another ; for then sonde superior masses 
may remain supported laterally, while those under 
them sink lower, because they have no support be- 
neath. This evidently has been the origin, not only 
of interior caverns^ but of those gcest projections re* 
sembling pent^bouses, frequently seen to a consi- 
derable extent, in the steep sides of calcareous rnomi* 
tains; the lower strata having abandoned the upper^' 

in 
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la tbc oatistrophe by vvhich these abrupt sides were 
fojrmed; from this cwse resulted what are called 
I^s Vidftts in the mountain of Satbot near Gcnevaf 
Jm Cluse in the mountaiiji^ of Neufchatel, and many 
other similar phenomena which I have elsewhere 
observed. Now this will lead us to a point of great 
ieiportance in Geology. 

927 i a. It must be acknowledged by all those who 
thoroughly understand the present «tate of our mine^ 
Tol strata^ their ruptures^ and the angular nuwc't 
ments which their separated masses mqst have under* 
gone, (as I have above shewn in the Mmdip hills,} 
that such alterations in strata originally horizontal 
and continuous can have proceeded only from one 
or the other of thei^ two mechanieal causes : : ^^ Either 
" the elevation of the part3 which are now tbo 
^' highest^ or the subsidence of those which are now* 
*^ the ^ lowest.'' This dilemma is absqlute ; and 
^ually so is another conc^ning the osntimi^s 
themselves* When we have studied these wit^ at« 
tention in all their parts> from their centres to their 
bwders, from their greater elevations to their lowest 
depths^ when we have seen the regulm'ky of the 
strata composing the whole of their observable mass» 
and the quantity of the marine bodies contained in 
these strata, it is also impossible not to acknowledge 
that we are inhabiting an ancient ^^^ of the sea : now» 
*f Either this ancient bed of the sea hta been raised 
*^ above tbe level of tl>e water, and a vacant space^ 
*[ proportional to the change of level, has boen left 

** beneath 
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•* beneath the mass thus raised; or the sea, retiring 
** from this ancient bedj has covered a portion of the 
^' globe which subsided in a vacant space previously 
^ existing under it, and has in this manner beeii re<* - 
•* dttced to its present ieceV 

928. These ^iemmas are both absolute, but dis-^ 

tintt' frotn each other; inaiunuch as one relates to 

the state' of ^e fnincral strata j the other to the 

esistenoe «f the continents; and it is by confounding 

these two objefcta, that Mr. Playfair has formed what 

he congide^s' as a peremptory argfrmient ih favour of 

13^ theory of ekvatiouj contaiheii in tiie following 

pusMge, p. 59. f^ In establishing this condusibn; 

•♦ we havt3 reasoned more from the facts vhich rektcJ 

(< to the angutar eleoatimt'Ci the l^rata^ than ifroni 

•* those which tdate Hx>^m absolute ehthtimi ot 

f* their translation 4o a greater dii^te^ce #ofn - the 

^ centre of the earth. This has been done, 'because 

V the appearances^ which respect liie abikdute Rfting 

" up of the. strata are more ambiguous than those; 

?* which xespeet the change of their angular position. 

<^ The ^mer might be acconnted fer, could they be 

^^ separated from the latter, in two ways, iih. either 

^ by \hQ. retreat of the sea^ or the raising up of Ae 

** land; but the latter can be explained only in mt 

** way, and /brce us o/.«cccwiV^ to acknowledge the 

•* existence of an eiij^^mii^^ power, whidi has acted 

*' on the strata with incredible energy, and hadi 

*'^ been directed from the^en/re toward the circum^ 

'^^ferenceJ^ 

929. Mr^ 
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d$9« Mr. Piayfairweus.^ertainly convinced that htt 
cons^uence was necessary; but he could not have 
thought so, a« I have already shewn in my Elemn- 
tarji Tsrutise^ §• 1 74^ bad he paid any attention to my 
Letters to Dn Hutton ; for he woQld there have seen 
beforehand that his reasoning was a mere petitio prm- 
a)«/.' According to tlie supposition ent^tained in 
(be theory wiucb be sup|[>prts, that t^e birl^ pf the 
continents is,due|to the e/ev^i(7;?*of t^ieiamijf above 
the level o{ the^ea, thtfractures^Hxid a^ngu^ motiamf 
9f the strata mustalso faje ascribed to that pperittion; 
l^d indeed, in tbis theory, they arq evi^n^a4du(ced as 
a proof of it. fl^qp?, not halving CQusid^ed the 
dem<mstratioq given iajpay >wpfks) that. these catas* 
trpphes of ^ strqtft tm^[ K^»m^ takpn plaoe.on 
fl^g^odttom i»f fhe. afffiW.^f^^^ i>Mf Wftg|i2^iog me to 
«4Pppsetbat.t^is «$a$« qft^^^ftratfi ¥^«is..pFoduced<a(f 
t^ birtkt ^i t3»^:caf^Sfl^ with 

jra^son, !that.«u<;)^ a sti^te cppld j^ pofi$}bly have re- 
suited from th^ simple miia^oS Uie le!vcl of tfie sea^ 
Which I assign as the cau£i^tOf th^t birtkf the coliti- 
n^ils having been only left di^, without any material 
change, in their construction. . Bu]C beaid^a .thj^ essen-^ 
tial omjsf ^n in his r^%i¥pnin^, tb^re Tvcr^ $tiU remam* 
ingtobe set aside some other Spps}dex:fitiQW, whiGh I 
had developed, and sh^l qqw recall. 

930% Our strata have undergone many successive 

catastrophes ; and this is demonstrated! tirst, by the 

brecdasj or strata containing fragments, of those 

which had preceded them, found betweefi others of 

. various 
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various kinds produced in the same places i and nipre 
visibly by the strata of limestone and sandstone, 
formed on those of schistus^ many of which had 
already been subjected to angular motions in earlier 
catastrophes. Dr. Hutton had seen the latter phe- 
nomenon in Scotland^ and he had found other instan- 
ces of it in the descriptions of various observers; 
aniong the rest, in my Lettres mr VHistoire de la 
Terre % de l^ Homme ; and it not being possible to 
explain these phenomena by a single elevation^ he 
contrived tte subsidiary hypothesis, that, after the 
el&cation of the tmitinents themselves, some of their 
parts had subsidedy and returned below the waters of 
the sea, where new strata had been formed on tbem^ 
with which they had again been elevated. These 
alternations must be supposed to have been often re* 
peated in the «ame places ; not only because of the 
repetition of the breccias in the successions of various 
genera and species oi strata in the same mountains, 
but on account of the new catastrophes undergone by 
all these classes of strata laid one up<m another. 
Such is indeed the supposition of Mn Playfair, when 
lie repeats this hypothesis, first ip the text, §. 43, and 
then again in his note on that paragraph> at the bot- 
tom of p. 211. 

931. We have here an example of the great dif- 
ference found in conclusions drawn from phenottietia, 
accordingly as those phenomena are known fro«i 
actual observation, or merely from descriptions, 
which are rarely such as to comprise all the objects 

Ff connect^ 
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connected with them. It was only in Scotland that 
Dr. Button and Mr. Playfair had ob^rved any ex- 
amples of the phenomena of which I am now speak- 
ing : of those on the continent they knew nothing but 
by the accounts of others ; it is true that they have 
taken some of these accounts from M. de Saussure's 
Voyages dam les Alpes; a work wherein the descrip- 
tions are very exact, and where many of the objects 
are presented with all their connexions ; but in this 
instance, as well as in many others pointed out in 
my Elementatfy Treatise^ these gentlemen have select- 
ed the particular facts which have appeared to them 
to agree with their own hypotheses, without consider- 
ing sQch of the relations between those objects and 
others as would have prevented their conclusions. 
In general, it is well known by those who have atten- 
tively observed the state of the strata in a great 
many different parts of the continent, that the pheno- 
mena of the breccias, and of the new strata produced 
on others which had undergone previous catastrophes^ 
are everywhere found in the interior parts of the 
lands. Now to suppose partial subsidenceSy succeed- 
ed by new elevationsj would be impossible, because 
these phenomena are observed in continuous chains 
of mountains, which exhibit throughout the same 
kind of contemporary catastrophes ; and it would 
also be useless, because, though partial subsidences 
in interior parts of the continents might indeed have 
occasioned lakes in those spots, they could not have 
brougfit over them the sea, to produce there new 
stratay similar to thpsc which compose other parts of 

the 
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thfe (iontinent, arid Containing tnarme bodies. Ko 
Resource therefore remains for the hypothesis, but to 
extend to the whole conthient this supposition of 
alternate elevations and subsidences; and then^ 
besides that such a supposition would strike the 
mind as absolutely improbable, it would render more 
evident the fundamental objectioii which I have 
made against the theory of elevations. For how 
could it be imagined, that such masses as the conti- 
nents, so repeatedly yr^c/wre^, with angular motions 
of their sepm*ated parts, could have remained suspend-^ 
erf over cavities oiihe same extent as themselves, 
which must necessarily have been produced by their 
elevation from the bottom of the ocean to their present 
level, when it is considered that this suspension must 
have continued after the escape of the supposed ea^-^ 
pansive poxver^ the Jiery vapour as Dr. Hutton called 
it, through the millions of fissures produced in this 
immense vault ! Lastly, in order to account for the 
formation of the breccias^ by external causes^ on the 
parts nheeidy elevated^ according to the Huttonian 
theory, and for the formation^ by the sea^ of new 
strata very' different from those which had subsided^* 
either on those breccias^ or on strata broken by a 
previous elevation, it would be necessary to suppose 
great intervals of time between early subsidences and 
new elevations, for the production of these ^eat 
changes in the nature of the strata. Now in §. 743. 
I have described in Antony hill, near Bath, some 
strata of a peculiar species of lime-stweiy the first of 
which having assumed a groat inclmaticaaip others cf 
F f S the 
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the same kind were subsequently formed above them ) 
a circumstance indicating that, for some time after 
the catastrophe of the former strata^ there was no 
change in the state of the sea* 

93Q. It therefore remains beyond all doubly that 
the catastrophes of which visible marks are impressed 
on the whole mass of the strata composing our conti- 
nentS; so far as we can be acquainted with them, had 
already taken place on the bottom of the sea, before 
it was abandoned by the waters ; and it is from inat* 
tention to this part of my system, or rather to the/acts 
supporting it, that Mr. Playfair considers these catas* 
trophes as incompatible with the birth of the canti-^ 
ments by the simple lowering of the leodofthe sea. 
In my Elementary Treatbe, I have explained the 
manner in which the above catastrophes were {Pro- 
duced on the bottom of the ancient sea, together with 
many of the circumstances connected with them ; and 
I have shewn that these great changes in the state of 
the strata tvere the effect, not of eievations, but of 
repeated subsidences. Now all the preceding consi- 
derations are supported by the exbtence of awems 
in so many mountains ; for I have explained above 
how such cavities were formed during the m£$i^cef 
:of the strata ; while in the elevation of these strata 
by a force acting from beneath, no interval could have 
been produced between them. 

953. From fPookey hole I walked on to WeUs, at' 
the distanceof two miles; and thence^ after having 

rested 
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rested myself^ I set out for Bath. The city of IVdk' 
is situated ita a deep intersection of the chain of the 
MendiphiUSi which extend a considerable way farther 
to the east, becoming however gradually lower. On 
observing in this intersection some associations of 
other species of strata, X became desirous to follow 
the chain ^ther on the eastern side ; and this I did 
four years afterwards, in a journey of which I shall 
give an account That the valley oilVells was pro* 
duced by two fractures irregularly distant from each 
other, attended by a subsidence of the intermediate 
mass, appears very clearly from the aspect of the 
western side, where the eminences aie highest ; for 
this side is fuU of pointed rocks, shewing the upper 
section of dipping strata^ the intervals between which 
are covered with turf^ 

934* After I bad passed the Mendip hills, I found 
a great change in the appearance of the country. . I 
came first to some scattered hills composed of red 
stratay like those on the opposite side of the chain i 
and beyond tHese, I entered the district of the lime- 
stone strata, which I have alre^idy described in the 
neighbourhood of Bath^ and of which, therefore, I 
shall mention only one circumstance; this is, that, as, 
I approached Antony hilly I saw by the road-side 
some quarries, shewing, on this western side, the coa* 
tinuation of the phenomenon formerly observed oa 
that hill ; namely, strata of lime-stom strongly inclU 
pedy Qq which others of the same nature have beea 
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fi)nned in a situatipn nearly horizontal ; the w}»>l0 
being here at a lower level than Antony hill, 

I here terminate my account of this journey, I 
rested myself for a few days with my. friends at Bath^ 
find then returned tp JfVindsor, I was ill almost th^ 
\vhole of the succeeding winter, to which jny walk 
over the Mendip hills had^ probably greatly contribu-p 
ted ; 80 that for some time I despaired of being able 
to accomplish my projects of future observation; 
leaving however, I thank God, tolerably recovered 
my bealth, I carried all my plans into execqtion in 
|he course of the twp fpllgwin^ ^earsf. 
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St. Helens, § 637- 
Highbridgc, § 896. 
Hodicorob cove, §§ 79^f 797* 
Holm Islaads, Steep and Flat, § 900, 
Hope cove, §§ 832— 835. 
Jippe's nose, §§ 79^f SOI- 
How rock, § 900. 
Hurst Castle, § 604. 



ItchinR- §642, 
Ivybridge, § 882. 



I- 



K. 



Kingsand, §§ 875, 876 
Kingsbridgc, §§ 810, 822, 825, 826. 



Kingsdown 
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Kingsdown, $$ 735—737. 
King9w«ar, $^ 806, 808. 
JKwgW^ood, $J 701— 70S. 



Langport, $ 892. 

Langton Herring, {§ 517—519^ 5^5, 
Lansdown, ^ 693— 69^, 699. 
tarderum cove, §§ 762» 76*3, 
]:x>we8toffe, $J 453 — ii55. 
l^olworth, §$ 6^, 6H3. 
Lyme, ($ 550—554. 
)L.7ioington, }$ 596, 601«-r*605» 

if. 

Maker, $ 875* 

Marlborough downs, §$ 688, 689, 

Marystow, §§ 861, 863, 869. 

MelcoDib Regis, ^ At76y 56\y 567. 

Mcndip hills, §§ 887, 888, 895, S96, 899, 9OO, 906—933. 

Mount Edgecombe, $$ 872 — 875. 

Muddicombe, $$ 843, 84^7^85U 



Needles, ^ 60O, 6l2, 6l4. 
Newport, $$ 6 1 8-— 620, 639. 
St. Nicholas's I. $§ 857, 857 «, 875. 
Niton, 55 621, 622. 

a 

Orfordness, ^ 455, 456* 

Oriston, § 852. 

Osmington, 55 584 — 588, 685. 



Otter 
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otter R. ^ 759,761, 769i 
OttertODj $ 761. 

Paingtoo, $ 803. 

Parrot R, §J 888, 890, 892—894, 

Peverel point, §§ 641, 75$. 

pai, § 715, 

Plym R. $$ 852, 853, 856, 857«— 860, 882% 
Plymouth, $§ 852—867, 871, 872, 881. 
Poideo hill, §$ 887, 895, 896 906. 
Poole, §§ 593, 673- 
Poole harbour, ^§ 670^76. 
Portland I. §§ 479, 492—511, 
Portlemouth, §§ 810, 822, 825, 828« 
Praule point, § 830. 
Purbeck I; §} 651— 683» 

Q. 

Quantock hiUs, $$ 887, 895, 906. 

R. 

Radipole, §§ 569, 571, 572. 
Rame-head, §§ 875, 878, 879. 
Reading, § 687. 
Ride, § 637. 
Roborot^gb downs, $ 869« 

Salcomb, §§ 822, 825, 827, 828, 833. 
Sandwich bay, §§ 652, 656 • 
Sequer's bridge, JJ 843—846* 
Shaldon, §§ 781, 792. 
Shingles, \ 604. 
Shirehamptoni § 720. 



Siil 
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Sid R. 55 759, 761,765,767. 
Sidmouth, $5 766—768. 
Simenc R. 5§ 529, 531. 
Slapton Lcc, 55 810, 811. 
SoQtbampton, 55 641, 64& 
Start bay, 55 805, 808, 810, 824, 825. 
Stert point, 5 890. 
Stoke lodge, 55 920—922. 
Stoor R. 55 590, 591, 595. 
Straton point, 55 575, 579f 58A. 
Studland bay, 55 656, 669— 676* 
Swanage, §i 653-r^67. 

T. 

Tamer R. 55 852—856, §6l, 862, 864—869, 873, 875« 

Tavistock, 5 868. 

Tavy R. 55 861-865, 867, 868. 

Teign R. 55 779, 781, 782, 79^> 793, 882. 

Tcignmouth, 5§ 778—781, 792^ 

Thurlestone rocks, 5 ^^T. 

Topsham, 55 756, 757. 

Torbay, 55 799-^05, 814. 

Torquay, 55 800—802. 

TotnesB, 51 818-^821, 823, 824. 

U. 

Ugbrook, 5 791. 
Uphill, 5 898. 
Upway, 5 559* 

V. 

St. Vincent's rock, 55 707—712, 7l6. 

W. 

Warcham, 55 593, 674-676, 683. 
Warlcy, 55 731,732,735* 



Wirtcoal^ 
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M^atcomb cov^, { 794* 

Week, $5 700, 701. 

Wells, § 933. 

Westbury, $ 725. 

Weston super mare, { 901. 

Wey R. $$ 476, 560, 565j 569, 571—575. 

Weymouth, $$ 476—492, 559y 560, 562—575, SW* 

Wight I. §§ 599—601, 605, 610— 6ikO. 

Witcombc^ § 733. 

Witsand bay, §§ 873 a, 878- 

Woodbury, $ 76l. 

Wookey hole, §§ 91O, 9^5, 9^26. 

Wyke Regis, $§ 480, 483, 484, 513. 



Y. 



Yarmouth, $$ 605, 610, 611. 
Yealm R. $$ 851, 882. 
Yealmouth, § 850. 
YealmptOD, ]§ 850, 85U 
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